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COAL MININQ 



N^turv mt mt InduiAry 

Coy ^8 played a vital fola m the 
deveiopmeiit of tkis Mation. Original^ 
ly used only m a woumm of heat, Qoil' 
psw ^idly as a mur^m of power 
^ with the €Dmmg of the sMun engine. 
By the begusning ©f tlie 20th century, 
had beocine not only for 
heating homes and pawering loco^ 
inotives, but also as i source of eneN 
^ for prodiinhg el^Uia power and a 
^neeessary Ingredient ^for - rnaking 
steeL AlthDUgh coal has been largely 
replaced by other fuels for heating 
aM tranq^fii^cmf it U used in prod^ 
acts rangii^ from lipstick to ehennU 
^ oals, and most importantly as a 
source of eleotric power ^ 

Cod usually is divided into^ two 
classes, bituminous and anthracite. 
Bitumtn6ui« or "iDfl'* coal, is the 
most widely used and the molt 
plenti&jl, and accounU for most coat 
production. Production of anthra-^ 
cite, or **hard'* coal, on the other 
hand, is steadily declining due to 
dwindling reserves and difficulty of 
recovery. Other foriiis of coaU such 
as lignite and peat, arc used in ooiy 
limited amoynti. 

Most of the Nati6n's.coal is niiiied 
in the Appalachiaii ^rait that e^ctends 
^from Pennsylvania through Eastern 
Ohio, West Virginia, Virginia, Ken- 



tucky, Tenneisee, and Alibama* 
Large aiAQunU of coal alio mtm minid 
iti Indiana, Illinok^»id in -the R^ky 
Mten^in States. * 

IVPM of Mlnva 

Coal is either i^ined underground 
or extracted from the earth 's^u^aei. 
Undergfound .mines employ moit of 
the workem in the industry but pro- 
duce Ibis than half of all ^ituniinous 
coal. Surface inlntn'g, a more produq- 
Jtive type than und^grciund minlni, 
einpioys fewer mineri to produce 
more coal. 

The type of mine a company de^ 
eides to open d^endSi on ^tyS geq^ 
logical formation and the depth md 
location of the coal leant. Under' 
ground thlnes are used to r^ach coal 
that lies deep belovv the surface. A 
series of entries must be constructed 
so that air, mineTs^ and 'equipment 
can reach the seam and coal can bi 
carried out. Depending on the depth 
of the coal seam, thf entry may be 
vertical (shaft mine), horiiomal 
(drift min^, or at an angle (slope 
mine). (See chart.) Shaft mines are 
used to reach coal lying far below the 
^urffice. Drift and slope mines are 
usually not as far undergrqund as 
shaft mi pes. 



four typts of bMflfflfiaus coal mi|»s 



Shaft Wine 



Drift Mine 




After the coal §eani his been 
r^cted, nearly^ all undei^und 
mints M$ eonstructed the i^e way.^ 
Miners make a network of inttrcoti* 
nectteg tunnels so that the mine re- 
sembles m mmm with paisagewayi 
going off: in predetermined diree* 
tions« soBietlmes eJitending over 
many milan. As coal is removed, the 
tunnels become longer and longer, 
Throughout this procM, a signin^ 
cant amount of coal (pillars) is left 
between the^tunitels to iupport the 
roof. When mijien teach the end of 
the Mmpany*! property, they start 
working back toward the entrance, 
lAining m<^t of die remaining coal ^ 
they retreats This js called retreat 
minifig. - ' 

If the coiU seam is not too far 
betow gtound, sufface^ limning is 
practiced. Two types of surface 
mines are strip and auger. At strip 
mines, hu^ machines remove the 
earth and ejcpose the coal. Auger 
mining is us^ to remove coal from 
^ extremely steep hillsidef , A la^e au^ 
ger ( drill ) ^res into the lull and pulls_ 
the coal out. 

Oeeupationa in ih^ Induitry 

In 1976 about il 0,000 people 
worked in the Ibituminoui coal and 
lignite mining industry. An additional 
4,000 people were empldyed by 
companies producing anthr^ite 
coal. About iS perceniof all persons 
in these industries were product ion 
workers vvho mined and processed 
coal. 

Minirtf^jobs range from apprentice 
miners who usually act as helpers in 
several ocoupations Id highly skilled 
and experiaficed mineri who operate 
equipm^t worth severM hundred 
thqusand dollars. Jobs available in a 
mine vary by type and method of 
mining. 

fining Occupationi. Two basic 
mathods of mining underground 
coal, con'ventional and continuouit 
account for 95 percent of total un- 
d erg round production, A ihird meth^ 
od, lon^wall, mii^^s up most of the 
remaming production and is incre^s* 
ing in importance. The hand loading 
method is rarely used. 

Convantional mining is the oldest 
method and requires the most work- 



§fi and pf Dcadures. This type of miii' 
ing, however. Is rapidljf being phased 
out, In eonvsnUonal miningi the ctdt- 
ling machine operai&r (D.O,T. 
930.883) uiei m huge tleetri^ chain 
saw, with a cutter ranging In length 
froin 6 te 1 5 feet« to cut a itrip, or 
kerf« underneath th§ cogl seam to 
control the direction of thg coal as it 
falls ifiar it has been blastid. Next 
the drilling mmhine operator ( D,0,T, 
930.782) drills holei into the coal 
whare the shot Jirer CD.O.T, 
93L2S1) places exploiiv€s^. This 
work can be dang^oui and must be 
timed very carefujly. The shot firer, 
for exaniple, must allow enough time 
for mifiers to leave the ar^a befo^ 
' the blast. 

After the blasts the loading ma^ 
chine operator (D.O.T. 932, 8a3) 
scoops up and dumps the coal into 
imall rtibber^tired cars, which are 
run by the shuttle car operator 
(D,OT. 932.883), Depending an the 
type of haulage system uiad, these 
cars take th^ coal to a conveyor belt^ 
for shipment to the main entr>' or to 
the 'surface 9 or on^o mirie can that 
are transported on tracks ta the sur^ 
face. ^ 

The contrnuous mining method 
eliminates the drillnig and blasting 
operations of conventional mining. 
The vontinudus^minifig machine op- 
erat&r (D.O.T. 930.883 ) sits of lies in 
a cab and operates levers to cut or rip 
out the (poal and load it directly onto 
a conveyor or shuttle cars. 

Long>^ail mining is basically an 
extension of continuous mining. In 
this rnethod* the long wail machine 
operator runs a huge machine w^th 
drums which shear atyfaeutorTtatically 
load coal onto a 'donveyor. At tbe 
same time hydraulic jacks reinforce 
the roof As, the coal is cut and the 
face progresses* the jacks are hydrau- 
lically Mvinched forward and the roof 
is allowed to cave behind. 

Many other workers are required 
to run a safe and efficient under= 
ground mine. Before miners are al- 
lowed underground, the fire boss or 
preshift examinef (D A3 939 387) 
inspects the v^ork irea for loose roof, 
dangerous gases, and adequate venti- 
lation. If safety standards are not 
rneli the fire boss will not allow the 
miners' to enter. The rock-dnst ma- 



chine opersfor (D,0,T, 939*887) 
sprays limestone on the nilfi^'w 
and ground to hold down di^t sih^^ 
coal dust ii extremely explosive and 
interferes with breathing. 

The roof bolter (D.OX 930 883) 
operates a machine to install roof 
iupport bolts^ This oparatiofi is 
tremely important becaui^ of the 
ever'^present threat of roof cav€4nl, 
the biggest cause of mine injuries. 
The stopping builder (P.O^T. 
869.884) conslructs doors, waHsf or 
partitions in the passageways to force 
air through the tunnels to vvorkifig 
areas. The supervisor, called a /^e 
boss (D,0,T. 939.138), is in charge 
of all operationi at the v^ofk ilte 
where coal is actually ntin^d^ 

Teahiwork is very impoftarit in 
types of underground itiining> Miners 
are dependent upon each other when 
accidents occur for first aid %ndi if 
necessary, assistance in leaving the 
mine. A simple slip aroufid aoontjnv^ 
ous mining machine, foe i^arnple, 
could result in severed linibs, 

Most surface miners operate the 
large machines that either r^mov€ 
the earth above the coal of dig and 
iQaql the ciaL The number of worlc- 
ers required to operate a surface 
mineXdepends on/fhe types of rna^ 
chinesjused andTne ^rnount of ove f ^ 
burderi abov^ the coal seam, The 
more overburden present, th^ great- 
er the number ©f workers usually re- 
quired. 

' In many strip mines« the overbur- 
den is first drilled and blasted> Then 
the oyerburden strippin^^pitaior of 
dragline operator (DOT. 859.883) 
scoops the earth away to expose the 
coal. Sometimes, a dragline is %o 
huge and complicated? to run that a 
team of persons is required to oper- 
ate the levers. 

Once the overburden is rernoved, 
the comi hading machine Qperator 
(D.O.T. 932.883) rips coal from the 
seam and loads the coal into trucks 
to be driven to the preparation plant. 
In auger mines, the rotary aug^r op- 
erator (DOT. 930.782 ) runsihe nia= 
chine that pufls the coal frorn sides of 
hilis. Tractor operators (D.O.T, 
929.883) drive bulldozers to move 
materials or puH out imbedded boul- 
ders or^ other objects. Helpers Ltssist 
in operating these machines 




ier workers, not directly in- 
fill the mining processes, work 
[round coal tninei, For exam* 
;illed repairers, calted fltiewM 
T. 801. 2S1), fix all types of 
lining machiner^v and electricians 
check^ and install electrical wiring. 
Carpentars const^ct and maintain 
bepches, bins, and stoppings. Many 
rn^hantcs and electriciahs assemble, 
iniintain, and repair the machines 
uied in mines. While these workers 
merally n^ed the same skins as their 
Counterparts in other industries, they 
/require additional training to work 
' undgr the unuiiial conditions in the 
mines. Mechanics, for example, may 
hav^ to repair naachines while on 
their knees with only their headlamp 
to illuminate the working area, 
Truckdrivers hiul coal to railroad 
sidings or preparation plants and sup- 
plies to the mine. 

PrepandOD Plait Occupations. 

Rock^ and other/linpuritiei must be 
removed before coal is crushed, 
sized, or blended to meet the buyer's 
wishes. These processes lake place at 
the preparation plant * 

^any preparation plants are locat- 
ed next to the mine. ThVplant'r size 
and number of employses vary by the 
amount of coal processad imd degree 
Qf mechanization. Some plaffts have 
all controls centrally located and re- 
quire few workers to oversee all 
washing, separating, and crushing 
operations. Among these workers is 
the preparatiorx plant central; control 
operator (D.O^l. 549.138) who over- 
, sees all operations. Plants that are 
not as mechanized, however, need 
workers at each step, such as the 
wash box aitendant (D.O.T. 541.782) .. 
and separation tender (D.O.T. 
934.885). Wash box attendants oper- 
ate equipment that sizes and sepa- 
rate impurities from cqal. The sepa- 
ratk)n tender operates a device that 
further cleans coal with currents of 
water. Most jobs in the preparation 
plant are very repetitive. 

Adnilniitratlve, f rof€ss!onai« Cleri- 
cal and Technical Oceupationi. A 

wide range of administrative, profes^ 
sional, technical and clerical person- 
nel work in the coal industry. At the 
lop of the administrative group are 
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flow. A §tM of ftp^lMira, iuch 4S 
Wl^tttvitt, in^rn^yi, Md market 
i^^ettoh^fi. supply tog«L teehnlnal, 

market informiition for 
sloiifiiaki^. Clartedl %nd s^critariy 
warkers iitiiit tht ftdinlnigtrstive 
staff. ^ ' 

A variety of tn^fi^mi and scien- 
tific penetinel work in Uip coal in- 
dustry. Mining 0Hiin0mrs (D.O.T, 
01 0.081. and Jg7) exiroific eoM 
stMis for depth puHty, deter- 
mifle th^^type of mim to M buUi^ and 
supervise -th# ^Dnitruction and main^ 
ttftuce of mines, ht^chanh&l mngi- 
negFs (D.O.T, 00? .081, ISI, .168, 
aad . 1 87) ^viifiae the initalUtiofl of 
eqylpnient, such as ^entrali^d beat 
and water systami, while safyt^ ^ngu 
negrs (D.OX 010.081 ) art in ohirgfe 
of all health %nd safity prQgranis. 

The acientific itaW conducts re- 
tearch on means to make coal a 
eteaner, wore efficient, and more 
tidily tFansponable energy source. 
For instance^ many physicists, chem- 
ists, and geologists are study irig feasi- 
ble aiternatives for convertiiig cOal 
into a gas or ilquid. 

Other t€chnicai personnel ar^ re» 
quired to a^ist ietentists and engi- 
neers. For example, surv^yof^s 
(D,O.T. OlSjag) h^lp map out the 
minini areas. Engineerini and sci- 
enee techiiiciani may assist in A- 
Search efToftj. 



Tra|fiiiig« Othar Qy«Mfi£«tiana, , 
•ad Aiiyane%ni%ffi| 

i 

Most miners start out ^ helpers to 
experiinced wrkers and learn skilU 
on ihe job. Formal training, ho^aver, 
is becoming rnore imI^orta^t due to 
the growing use of teeiinoiogically 
Mvanced machinery and rnining 
methods, hs a result, most cotnpa- 
nies supplement on-the-job training 
wtlh formal programs and actively 
seek recent graduatei of high school 
vocational pxagrams in mining, or ju- 
nior coilige or technical ichool pro- 
grams"^ niftie technology. 

Mine technology 'programs are 
available in i few tfbtfe|es through- 
out the eotintt7i trtoWly in iCoal rni fl- 
ing areas. The programs lead ^ithf r 
td a cc^ificata in mine technology 
after 1 yaar,,dr an associjte degree 
after 2 years. Courses cover area^ 



^ sueh as tnine vantilation, roof bolt- 
itigt Mdf nnachinery repaid. Fr^pec^ 
live itudents do^not need a high 
^h^l education h^t muit pasa'an 
ehlraniee examination in basic ftiath 
^tid English. 

The type of formal training admin- 
istered by coal companies varies. For 
example, some jeompaniei have 
training mines .where skills are 
taught; othe^ give classroom instruc- 
tion for a few weeks before allowing 
workers into a mine. All miners 
working at mines covered by. the 
United Mine Workei^ of Apierica 
contract, however* must receive both 
preiervice and annual retraiiling ses- 
sions from their employed, ^ese 
p^airami include subjects such as 
^achin^^operation, first aid, and 
health and safety regulations. The 
U.S< Mkiing Enforcenient and Safety 
Administration also conducts classes 
on health, safety, and mining meth- 
ods« and mihe machinery manufac- 
tyre!^ offer courses in machine ©p» 
^ration and miintenance. ^ 

As' miners gain ftiore experience, 
they can move to higher paying Jobs. 
Wh^n a vacancy occurs, an an- 
nouncemant is posted and all work- 
ers qualified may bid for the job. A 
mining machine operator's helper, 
for example, may become an opera- 
tor. The position is filled on the basis 
of seniority and ability. A imall num- 
ber of miners advance to supervisory 
positioni and, in some cases, to ad- 
ministrative jobs in the office. 

Miners must ba at least 18 years 
old and in good physical condition. A 
high school diploma is not required. 
All rnineri should be able to work in 
close areas and have quick reflexes in 
emergencies. 

Requirements for scientific and 
engifieirlng, V administrative, and 
clerical jobs are similar to those in 
other industries. College graduates 
are preferred for jobs in advertising, 
pefsonneU accounting, and sates. For 
clencal and secretarial jobs, employ- 
^ ers usually hire high school graduates 
who hava training in stenography and 
typing. 



electfiG power Goupled with grater.. 
)eRiphasis on developing imm^mm m% 
ergy. fUppllei should Tesujt in aceeter^ 
ated c^al p^odumiont^ Thm extent of 
growth in produciion, twwever, ta 
unQe^ain. Oil, natural gm^ and nil- . 
clear energy also are uted u? gener- 
ate electricity, and the dfunand for 
coal will be detemiined, to tome ex- 
tent, by the price and availabiUty of^ 
th'e^e fuels., Growth in pfoductijsn 
^ also depends on how quickly eco- 
nomioal methods of c^al gmsifi^^ioil 
and llquification are developed, Em 
vtronmental standards Felating %o 
strip mining and the use of hf|h sul- 
fur content coal, which causes air 
^UutiODi. may jdsp 'affi^t to^ otit^ 
put. MAre coait howevfr, will tfe 
ne^eded fo make ^teel^chemicali, and 
other product. 

Ehiployment is expected to in> / 
crease but ^e amount of irowth will 
depend on the level of production, 
on the types of niinei opened, and 
the mining lAethods and niachinec 
u^d. In addition to openiriis due^io 
growth, several thousand openifigs 
will Qccur each year as experiei 
ininefs retire, die, or transfarto i 
flftlds W work,, 

Earnings and Working 
CondltlQna 
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fmptoyment Outlook 

Coal n expected to play an in-- 
ereasingly important role as a basic 
energy source Rising demand for 
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In 1976, union wage ratt^ for min- 
ers ranged from $48.62 to $58.92 a 
day; workers in undergrQ'und mines 
generally eamad slightlw more than^ 
those in surface mines orfpreparation 
plants. In comparison/ prodijction 
workers in manufacturing averaged 
$41,52 a day. 

Because undergivbund mmers 
spend time traveling from the mine 
entranca to their working areast they 
have^ a 'slightly longer day than sur- 
face miners. Those in surface 'occu- 
pations work a 7 i/4-hour shift (36- 
1/2-hour week), Avhile underground 
miners work an e-hour day (40-hour 
week), 

Union'minecl receive 10 holidays 
and 14 days of paid vacation each 
year. As their length of ser^i^e in- 
creases, they/gain extra vacation days 
up to a totki of 29, Union worlrtrs 
also receive benefits from a welfare 
and retirement fund, and workers 
suffering from pneurnoconiosis 
(black iMiig) receive Federal aid. 




infaiea mm ' dainpi dark, iiQisy, ' and 
0^^. M tin^ sevaf^ InQlias'of wa- 
ter may' hm on tuniiel floors. Al- 
titough mines hmw electric lights, 
many mt^A ire^ IlluinlmM onlf by 
^ th^ Hghts cm the mii^rs' Mp%. Work- 
mf% in tnirtel with vsry low roafs have 
to work on ttieir hai^s and knees, 
backs, QT stomachs In crmmped areas. 

Though safety conditiaiii have im- 
proved eciiilderably, mineri mi^t 
constantly be on guard for hmzardi. 
There aUo Is the risk of devetoping 
pneumoconicsis from co^ dust and 
stltc^i| troin^e rq^k dust generated 
by the driirs^g In (hi mines. €u^ace 



mlttef and preparation plants are 
'^idly . handout tt^ undiir- 
jround tyiines. 

^ Seura^t off Addltfofifll . 
Ififormaliiin 

¥m detaii§ pbout Job opporiunttiei 
in mining, contact individual toal 
comptnies. General Information on 
m'tning occupatibns Is available from: 
Umt^ Mine Wofkcn of America, ^00 ISth 



\_ . St. NW.. Washti 

National Ccal Ai 
NW., Washhigti 

Miiitng EAfofcement 




in. 1130 17th St. 
C. 20036. 



Safety Adminiit^^ 



OCOyPATIONS THE 
ILECtRIC POWER INDUSTRY 



Electri^^ has become so much a 
part of mt diify Hvf s that most peo- 
ple taka it for granted. But just imag- 
me not being able to ride the elevator 
^ to your apartnient* and ihstead having 
to walk all those flights of stairs/ 
Or thilik about having no lights, tele^ 
IftsiOTi set, or radio in your home. To- 
> day, it would be difflcuU to get used 
to living without electriQity. 

Bringing electricity into our homes 
and'places of work and recreation is 
not as simple, as just turning on a 
iwitcfi^. There are thpusands of em^ 
ployees working in the electric power 
industry to fhake all this possible. 

Matura and Looatiori of the 
Industry 

The delivery of electricity to users 
kx tha instaiit they need it is the 
unique feature of ^e electric power 
systeiifis. Electricity cannot be stored 
efficiently but must be used as it is 
pr^uced. Because a customer ^an 

, begin or increase the use of electric 
power at any time by merely nicking 
a,iwitch, an electric utility system 

i^^iist have sufficient capacity to meet 
peak coniurnar^needs at any time. 

An electric utility system includes 
powerpjants that generate electric 

^ power, substations that increase or 
^decrease the voltage, of the power. 



and v^t networks of tranimisaion 
and diitributibn lines. Electric utilt- 
ties range from large ly items serving 
broad ragionaPareas to small power 
companies serving individual com^ 
Inunities. Most electric utilities are 
investor^owned (private) or owned 
by cooperatives; ot||ay are owned by 
cities, QOuntiei« andflblic utility di^ 
tricts, as well as^by the Federal Gov- 
ernments While some utilities gener^ 



ati, trantmit, and disQfiButi onl^ 
eN^trieit^J others distributi both 
^leqtricityland This chaj^r is 
coneeit^^ witti employmint rel^titii 
orfly to the produotion aiA distrtbu* 
tion Of eleetfic ^wsr. ^ 

Fr^ucing and distributing larga 
.quantities of ^lee^trical tqargy in^ 
voives many proa^sei and activities. 
The accompanying chart showg how/ 
electric ener^'ia geneimtod, and hov 

' it travels frofi the gf neimtirig'4tfL| 
to the uieri. ^ 

Th^ fiflt itep in providing elecf 
cal energy occurs in a generating pta^ 
tion or plant, where huge generatoi^ 
convert mechanical energy sntoelec^ 
trietty. Elactfidty- it produCM pri^ 
manly in sosam^powered generating 
plants that use coal, gas, oil, of^ nucle^ 
ar f nergy for fuel. In addltionr ft eon^ 
siderable amount of electricity Is pro- 

' duced in hydroelectric generating 
itattons that use ^ater pow#r to op^ 
er^te the turbines. Still ower genar^ 
ators, primarily for use/ in standby' 
service or to provide electricity for 
special purposett are peered by die- 
sel engines or gas turbines. 

Afiter electricity 4^ generated, it 
paises through a "switchyard,*' 
where the voltage is increased s6 that 
the electricity ihay travel \mg dis- 
tances without excessive loss of pow- 
er. Next the electricity paMes onto 
transmission lines that carry it froiti 
the 'ginerating plant to substations. 



How 'elecirlcfty Is imde and broughl tb tht umh 



High Vgil^t tfSngrFilgllsnt 
132, VbIIi 




TfiPi|ftifFn«f Vault =^ 



iom veifig* R«>d#n!!ii i»] CsfnnwEisi pfiifibgtlen 



























I 






ERIC 



0 




Jeb* in •laetfio poiir«r Ind ustry mrm foynd Ihroyghout tlia ^uiittif. 



whert tbe vottage is dacreasid a^id 
passed Oft to %hm distributlcn nat- 
worki lervnig individual Qustotnars. 
Tpanimiision lines tia togethar the 
generating stations of a single system 
and a|^ the power facilftieiDf sever- 
al syft^ai. In this way, posver can be 
interchaTiged amOng savaral utility 
systeins to meat varying demands. 

Ih 1976, 544^000 people v/orked in 
the electric power industry. Most of 
ihem, 461,000^ worked in Investor- 
*0wned ^utilitiei^and cooperativas and 
80*400 worked in Federal and mu- 
fil^lpat govefnment utilities, k few 
large mam^ctu ring establishinents, 
which pfpduce electric power for 
their o^* use, also employ electric 



Since electricity riaches almost 
every locality, jobs in this industry 
are found throughout tha country. 
Although hydrtelectric power proj- 
ects have created jobs in relatively 
iiolated areas* most utility jbbi itill 
are found in heavily populEted urban 
areas. 

Eiectric UiiHiy Occupations, Many 
d^f^erent types of workers are re- 
quired in the electric po^var Induitry. 
About 40 parcent of the ipdustry's 
etnployees work in occupatlQns relat- 
ed to the gah^ration, tfansmisiion, 
and distribution of electricity, and in 
customer service occupatiohs. 
(These occupations are discussed in 
detail later in this chapter.) The in- 



dustry also empldp la^a auoEibersof 
workers In engiiiiering, seiantifl€ft^ 
admiaistraiivip i»l€s, dltriealy and 
msintanmnci Meupatidns. M brisf 
diseusslon on th^se^ oe^upati0ns is 
gtvtii b^loiv, Fiuttier info^natlbn ' 
be found in itsteRiints coviering indi- 
vidual ooeupatkii^ €lsewh€m in the 

Engine€ring and Scientfflc O^upm^ 
^ions, Enginceri plan generating 
plant eofisMction and i^dltionSi 4|i^ 
terconneetions of conipl^x power 
systemsi and Lnttallations of new 
transmissiot] and diitrtbutioii systems 
and equipineiit. ITO^ supervise eon^ 
amiatiMy ^wslep iBifm>vad ^pefatw 
Ing methodSi and test the efflciincy ^ 
of the mmy %ypm of eleetricid equip- 
mant. In pluniili inodem power sys^ 
temSt engineers help seleot pluitsites^ 
types of fUel, aiid ^pes of plants. Bn^ 
gineen also help Industria] and oom- 
nn^etal eus&oisi^ m&ke tiie best use 
of eleetrio power. For exaniple, they 
may damditstrate how to modesiize . 
a chemical manufaeturihg plant or 
how to reiiiodel m store or hoteU sug- 
gesting chinias that would uie, alee^ 
tricity more eflectively. 

Administrative a9%d Clencai Occupa' 
fi0/ti. Because of the enormous 
ameunt of reaordkeeping required^ 
eleetric utilities employ many adniin^ 
istrativa and clerical parsonnet.^ 
Large Quinbers of stanographersp 
typistSi bookkeeperit office machine 
opa raters, file c!erk^,^€oilnting and 



are em- 
records 
com- 
gEt»pmers> 
italBients 



auditing clerks^ and e 
ployed. These workers 
of the services rendared 
pany, make up bills for^ 
and prepare a variety of 
and statistical reports. An incri 
amount of this work in the larj 
flees now is being performed by co 
putars. This generally results in 
clerical work being done either by 
fewer or by the same number of em- 
ployees. The u^ of this equipment 
also creates a need for programmers 
and computer operators. Administra- 
tive employees includa accountants, 
personnel officers, purchasing 
agents, and lawyers. 

Maintenarwe Occupations. A consid- 
erable number of worke^iest, main- 
tain, and repair equipment. The du- 
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tias^^til^ft iktUtd craft %<afk§n are 
sinitlar to those of mtliiltifians^ 
workers in other tndustri^s, |t mmy b€ 
necessary tOj replace m iv^lteh of 
tmnsfonner, fcff example, Drtf^^aK 

repaiied. 4i^^ng th^ mor^ iini^itant 
skilled workers are eleatri^imni, in- 
strunient repairers* induitnal nia- 
chlnery repairers, machittists, pip^ fit- 
ters, wcldtri, and boilermak^ri. 

imploym«nt Outlook 

Eniploymiiit in the electric power 
industry is expected to iticre^ie 

^ about as f^t as the avei^ge for all 
industries through tfie mid^l^BO's. 
The |fe|iter use of electric powir in 
industrial processes, growth' of coni" 
m'ercial centers such as ^hOppiAg 
mails, and population growth all will 
contribute to 4i^mcrea§^d demand 
for electHcityJ Vlowever,^diia to the 
growing use ^ automatic controls, 
employnient Will not incr^asa as fast 
as electric power productioh. 

Trends in grm»£ih will differ from 
one occupation to aiioth^r in the 
industry. The need for scientifie, en- 
gineefing, and technical employees is 
exp^dted to increase sharpiy as con- 
struction of power genarating plants 
inereasei and as reseaFch into deveU 
9ping more efricient energy usage to 
combat shortages and higher prices 
of fossil mels becomes nfeceisary. 
Much of this increase in employrnent 

^ilf be^n tnt developmem and con- 
struction of new nuclear power facili- 
ties 

In many other occupatTons in this 
in^ustryu onl^ slight incre^sfes in efn^' 
ployment are expected. Larger, more 
efficient powefprants will limit 
growth of employment of powerplant 
employees. The increased use of 
electronic data processing equip- 
ment for billing and recordkeeping 
will restrict growth in sonie clerical 
jobs. In occupations that will eKpefi- 
encc little or no growth, Ttiost job 
Openings will result from the need to 
replace workers who die, retire* or 
leave the electric power industry for 
other reasons. 

People hired by electric power 
companies are likely to have relative^ 
iy secure jobs. Even during do^- 
turns in the econorny, these compa- 
nies seldom lay off employees. 

/ 

f 



Efrnings and Wtortiing 

Eaminp iii the electric utility in- 
duitry are relatively high. In 1976* 
« nonsypervisory employees in private 
electric power companies averaged 
$6.60 an hdur. By comparisoiit the 
average for all nonsupervisory work' 
ers in private industry/ except farm^ 
"^Ing was $4.S7 an hour. 

Because supplying electricity is a 
24-hour, T-day-a-week activity, some 
employees work eveningSi nights, 
and weekends, usually on rotating 
shifts. Most union contrEcti with 
, electric utilities provide a higher rate 
of pay for evening and nightwork 
than the basic day/rate* 

Overtime work often is inquired, 
especially' during emergencies such 
as floods, hurricanes^ or stonni. Dur- 
ing an "'emergewy callouti'' which is 
a short^notiee requeiMo report for 
work during nonscheduted houn, the 
worker generaljiy is guaranteed a 
minimum of 3 or 4 houPs' pay at 
1 1/2 times the basic hourly rate. 
Travel time to and from thi job is 
counted as worktime. 

In addition to fhese provisions that 
affect p%y, ejACtric utilities provide 
other employee behafits. Generally, 
annual vacattons are granted to 
workers according to length of ser- 
vice, A typical contract or employee 
benefit program provides for a l^- 
week vacation for 6 months to 1 year 
of service, 2 weeks for 1 to 10 years* 
and 3 weeks for 10 to 20 years. Some 
contracts and programs provide for 4 
weeks after 18 years, 5 weeks after 
25 years, and 6 weeks after 30 years. 
The number of paid holida^i ranges 
from 6 to 12 a year. Nearly all com- 
panies have benefit plans for their 
employees, A typical program pro- 
vides life, hospitalization, and surgi- 
cal insurance and paid sick leave. Re- 
tirement pension plans supplement 
Federal social security payments and 
generally are paid for in full or in part 
by the employer. 

Because of the dangerp of electro- 
cution and other hazards, electric 
utilities and unions have iiiade inten^ 
sive efforts to enforce safe working 
practices. This has resulted in an in- 
jury rate lower than in most rnanu = 
facturing industries. However, some 
occupations, especially those on line- 
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crews, are more subject to aceldenti 
than others. 

Mmf noniuperviiory electrie utiU 
ity workers in prc?du€lfon» tratimti- 
sion, fuhd distribution depa fflnents 
are unim^^^^t^a^^FM^^S^ialning 
representative for inost of these 
wo^i|fS is either the International 
Brotherhood of Electrical Workers 
or tlrf Utility Workers Union of 
America. Independent unions repre- 
sent some utility workers. 

ieursM Mditional 
lfife»matleii 

Information about jobs in the et€c> 
trie power industry li available f^om 
local electric utility companies, from 
industry trade associations, or from 
the local offiees of unions ihat repre- 
sent electric ytility workers. Addi- 
tional information also may be ob^ 
tained from: 

EdJpMl ElecuiQ tiutituU, 90 Park ^e., New 
York> N.Y^ 10Q16. 

Internitionsl Irotherhaod of Electrical- Work- 
era, 1 1 2S 1 5th Sr NW., Washinfton.JpJp. 

, . 20001 . 

Utility Worken' Union ofpAmsrtcm, 815, I6tli 
St NW,, Washtiigton, D C. 20006. 



POWERPLANT 
OCCUPATIONS^ 

Nature ef tha Work 

Powerplants employ many differ- 
ent types of workers to produce elec- 
tricity. All equipment in the plants 
must be kept in good running order; ^ 
thus the maehinary must be regularly 
cleaned and serviced^ and all opera* 
tions carefully checked apd con- 
trolled. ^Wointenance personnel, in- 
eluding electrical, instrument, and 
mechanical repairers, inspect and re- 
pair this equipinent. For example, an 
instrunpnt repairer may notice that a 
gauflRonnected to a turbine does 
npt^Cgister properly. The repairer 
may disasiemble the gauge, locate 
the specific problem, and replace a 
part if necessary. 

Other powerplant workers include 
helpers and cleaners, and the custo- 
dial staff, including janitors and 
guards. In steann generating plants 



. tttiiig Ik fuwh hrndters also 
ttre tsmpkiiFdd* Ifl hydrdeleetrie 
pliui^, gate taiiden opeii and elose 
Aa headgat^ that epntrol thf flow of 
water to turbines. Supervision of 
powsrplMt operatldns is handled by 
€hief tn^nesm called operations iu^ 
l^rvisors, and by thtir assistanti, 
wateh engineers (also called shift lu- 
pervls^); 

Operators are the key workers in a 
powerplant. They include four basic 
classes of workers^switchboard, 
boiler, turbine, and auxiliary equip- 
ment operators. Their job is to ob* 
serve and regulate the various kinds 
of powerplant equipment^ keep rec- 
ords of all operations to make certain 
that equipment functions efficiently, 
and to detect any trouble that may 
arise, In this way, operators ensure 
that power production will not be in- 
terrupted.» 

Switchbaard operators (D.O.T 
952,782) control the amount pf elec- 
tric power flowing frorri generators to 
outgoing powerlines by watching in- 
strument panels and by operating 
switchboards. Switches conyol the 
movement of electric currant 
through the generating station cir- 
cuits and onto the transmission lines. 
Instruments mounted on panelboards 
show the power demand on the sta^ 
lion at any instant, the powerload on 
each line leaving the station, the 
amount of current being produced by 
each generator, and the voltage. 

The operators use switches to dis- 
tribute the power demands among 
the generators, to combine the cur- 
rent from two or more generators, 
and to regulate the now of the elec- 
tricity onto various powerlines ac^ 
cording to the changing needs of 
consumers. When power require^ 
ments change, they order generators 
started or stopped and, at the proper 
time, connect them to the powar cir- 
cuits in the station or disconnect 
them. In doing this, they follow tele- 
phone orders fjfom the load dispatch- 
er who directs the flow of current 
throughout the system! 

Switchboard operators and their 
assistants also check their instru- 
ments frequently to see that electric- 
ity is moving Arough and out of the 
powerplant properly, and that cor- 
rect voltage is being maintained. 



Among their other duties, they tecp 
records of all switching bperations 
and of load conditions on gbneimtors, 
.linfSi and, transfomie^. They obtain 
this informatton by making regular 
meter readings. | 

Boiler opermtars (D.O.T. 
950.782)--employed only in steam- 
pcwtred generating plants^are re- 
sponsible for maintaining the proper 
steam pressure needed to turn the 
turbines. They note and regulate the 
fuel, air^ and water supply used in the 
boilers using control valves, meters, 
and other instruments which are 
mounted on panel boards. The si^e of 
the generating unit determines the 
number iof boilers used; thus a boiler 
operator may be responsible for op- 
erating one or several boilers. 

Turbine operators (D.O.T. 
952,138) control the turbines that 
drive the generators. In small plants, 
they also may operate auxiliary 
equipment or a switohboard. Since 
modern steam turbines and gener- 
ators operate at extremely high 
speeds, pressures, and temperatures, 
the operator must give close atten- 
tion to the pressure gauges, ther- 
mometerSi and other instruments 
showing the operations of the turbo- 
generator unit- Turbine operators 
record the information shown by 
these instruments and check the oil 
pressure at bearings, ttie speed of the 
turbines, and the circulatioti and 
amount of coolifig water in the con- 
densers that change the steam back 



into water, They also art responsible 
for starting and shutting dowii the 

turbines and gtntrators, as dinpcted 
by the switchboarti operator in the 
control room. Other workei^, such as 
helpers and jufilor opemtors, asitst 
the turbine operator. 

Auxiliary iqaipment operaiors 
(D.O.T 952.^82) check and record 
the readings of instrunients that indi- 
cate the operating eondition of 
pufnf»s, * fans, blowers, condeniers, 
evaporators, water conditioners, 
compressors, and coal pulverisers. 
Precise operation of this maqhinery 
is directly related to the proper fuhc- 
ttoning of "filers and turbineSv For 
ey ample, after steam goes through 
Nhe turbines, irenters the condensers. 
Here the steam becomes vvater. This 
operation of the condeniers provides , 
som| of the force that drives the tur- 
• bines.' Since auKiliary equipment may 
occasionally break down, these op- 
erators must be able to detect trouble 
quickly, and sofnetimes make minor ^ 
repaiis. In small plants which do not 
employ auxiliaiy equipment opera- 
tors, these duties are performed by 
turbine operators. 

In most pawerplants constructed 
in recent years— including nuclear^ 
the operation of boilers, turbines, 
auxiliary equipifient, and the switch- 
ing required for balancing generator 
output has been centralized in a sin^ 
gle control room. From here, central 
control room operators (D.O.T. 




Opftratora^H^and rteord tha reading! of Initpymanti. 



EKLC 



950.782) mt pow€i|ilant operators transfer to the tnaintenanca depart- 

regulate all tile MneratiiigNequtp- ^tnent anS^ork up to boiler repairer, 
mefit, which in olM^r planU^quirei . Turbine operators Edvanpa frofn the 

speeianils iuch as boiler and turbine ranks of auxiliary equipment opera* 

operators. Control room operatore .tors. 

have several assisttats who pairol the Whert a utility system has a num^ 

plant and check the equipment, ber of generating planti of different 

When equiptfient is not operating size, operators usually flrit get expe- 

properly, operators report problems rience in the ' stnalter stations and 

to the plant superintendent or a then are promoted to Jobs in the larg- 

watch ei>gineef, ^ er stations as vacancies occur. Thus,. 

Watch engineers or shift supervi^ how rapidly a worker advances also 

sors (D.OT. 950.131) oversee the may depend on the availability of 

workers in the pdwerplant who oper- openings. If these are few, it may 

ate and maintain the boilers, tur- take longer to obtain a particular Job 
bines, generators, transformers,^ than Just to learn it. 

switchboards, and other machinery In many States and large cities, 

and equipment. Watch engineers are employees who operate equipment in 

supervised by a chief engineer or a powerplants must be licensed by lo- 

plant superintendent who is in charge cal or State a|enciei. While licensing 

of the entire plant. In small plants, requirements often vary froYn place 

the watch engineer also may be the to place,' the National Institute for 

general plant supervisor, the Uniform Licensing of Power En- 

Generally, a nuclear-powered gineers (NIULPE) is attempting to 

plant requires about the same kind standardiEe these requirements, 

and number of employees as a steam* Some powerplant workers em^ 

generating plant powered by coaL ployed in atomic-powered electric 

However, nuclear plants employ a plants must have special training to 

few additional employees such as work with nuclear Cuel, in addition to 

health and safety specialists. the knowledge and skills required for 

convantional steam^enerated elec^ 

Training, Other Quailfleatlons, powef , All conffel room opera- 

and Advancdment *ors, assiitant control rdbm opera- 
tors, and some operators of high 

New powerplant workers generally pressure auxtliary equipment in nu- 

begin at the bottom of the ladder— clear powerplants must be licensed 

usually on cleanup jobs. Such work by the Nuclear Regulatory Commis- 

gives beginnerj^an opportunity to be- sion. 

come familiar with the equipment New workers in the switchboard 

and the operations of a powerplant, operators section begin as helpers. 

They advance to the more respon- advance to junior operators, and 

sible Job of helper as openings pccur. then to swilchboard operators. Some 

Formal apprenticeships in these jobs utility companies promote substation 

are uncommon. Applicants generally operators to switchboard operating 

arc required to have a high school or jobs. T*he duties of both classes of 

vocational school education. operators have much in common. 

It takes from 1 to 3 years to be= Switchboard operators can advance 
come qualified as an auxiliary equip- to work in the load dispatcher's of- 
m'ent operator anrffroWi 4 to S years fice. ^ 
to become a boiler operator, turbine Watch engineers are selected from 
operator, or switchboard operator. A arnqng experienced powerplant op- 
person learning to be an auxiliary erators. At least 5 to 10 years of ex- 
equipment operator progresses from perience as a first-class operator usu- 
helper to junior operator to operator, ally are required to qualify for a 
A 'boiler operator generally spends watch engineer's job. 
from 2 to 6 months as a laborer be- 
fore being promoted to the job of Employment Outlook 
helper. Depending on op/inings and / 
the worker's aptitude, the helper may Employment of powerplant opera* 
advance to junior boiler operator and tors is expected to increase more 
eventually to boiler operator, or slowly than the average for all occu- 



pations through the mid- 1980*1, even 
though the production of eleetfieal 
energy will increase at a rapid rate. 
Although mmm new job§ will becoine ^ 
available, most job openings will oc^ 
cur becauie of the need to replace 
worker who retire, die, or leave the^ 
industry for other wor^. People hired 
by electric power compMies are llke^ 
ly to have relative^f secure jobs. 
Even duripg downtHmp In the econ- 
omy thesa- Sbtnpanles seidom lay off^ 
employees. 

Because of the increased demand 
for electric power, it will bf naces^ 
sary to build and operate many new 
generating stations. The use of larger 
and more efficient equipiTient, how- 
ever, will result in a great increase in' 
capacity and production Without 
corresponding increase in die num- 
ber of powerplant operators. For ex- 
ample, it takes only one turjbihe op- 
erator to control a turbo-geiierator 
regardless of the generator's size. 
Also, automatic equipment makes it 
possible to control several boilers 
from f central control rooni, 

ittrnlngs and Worklnf 
Candltlona 

The earnings of powerplant worl^ 
ers viiry by occupation and locality. 
The following tabulation showl esti- 
mated average hourly earnings for 
selected powerplant occupations in 
privately owned utilities in 1976. 



Average 
hourly 
earmngs 

Auxiliary equipment operitor.^^. .^^. $5,66' 
BaiUr op^ratsr., ...................... ....... 7.44 

Control fooni operator... = - S.26 

Switchbomrd op^ralofi 

Switchboard operator. Class A.. 7.56 
Switchboard operator, Clisi B 7.03 
Turbine Opefaior....-..,....^.... ........... 7.26 

Wateh enginaer. 8.67 

A powerplant is typically welU 
lighted and ventilated, clean, and or^ 
derly« but there is some noise from 
the equipnient. 

Switchboard operators in the con- 
trol rooin often sit at the panel 
boards, but boiler and turbine opera- 
tors are almosl constaritly on their 
feet. The work of powerplant opera- 
tors generally is not physically 
strenuoys, particularly in the new 
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^MrerplantirSiiica gtntrating sta* 
ttMit iQlpirate 24 houn « day, 7 days a 
wftek, lome powarplMt employeis 
inuit.work niglits and watkeitdsi usu- 
aUy on rotatiiig shifti. 



For inforniatioii aonceming licens^ 
ing of powerplant employaes, con- 
taot Sute and local occupational li- 
censing agencies in your area or 
write to: 

National Iratityte for Uniform Licensing of 
Power Enginaars, 176 W> Adam St. Suite 
1914, Chieagp^ 111 60603, 



which show th% poiitions of switehsj 
that contFol generating equipment 
and tfaitsmission circui^» as well as 
high*vpltage tiohhectiov with sub- 
stations and lalrge industriat custom^ 
eti. The board also maHihave nneters 
and^ ieveral recordfng instruments 
that make a graphic recbrd of opera- 
tions for future analysis and stHdy. 

Because U takes sonia time to 
qhange the level of electricrty being 



substationi, wher§ altemattng cur- 
rent is chaflgid to dif^ct eurr^nt to 
meet the rieeds of special usei^, th^ 
OlpiH^tior "controls oonverteri which 
perform the change. ^ 
In addition to switching duties, 
substation operators check the oper- 
a ting condition of all egutpntent to 
make, sure that it is working properly. 
They su^rvis^ the activities of the 
other su^^tation employfes on the 



^ TRANSMISSION AND 
DISTRIBUTION 
OCCUPATIONS 

Nature of the Work 

.Qne-fourth of the workers in the 
electric power^ industry are in trans- 
' mission and distribution jobs. This 
' phlse of the utility system links the 
' electric power ^rpduced in generate 
' Ing plants to^ndividual customers ac- 
cording to their needs. The principal 
workers in these jobs are those who 
control the flow of electricity^load 
dispatchers and substation opera^ 
tors — and employees who construct 
and maintain powerltnes— line in- 
stallers and repairers, cable splicers^ 
troubles ground helpers, and labor- 
ers. 

Load dispatchers (D.O.T. 
960,168), also call^ system opera- 
tors or power dispatcherl, control 
the flow of electricity throughout the 
area served by the utility. They oper- 
ate the plant equipment used to gen- 
erate electricity and direct, its flow. 
The load dispatcher's source of infor- 
mation for the entire transmission 
system is the pilot board. This bdard, 
which dominates the load dispatch- 
er's room, is a complete map of the 
utility's transmission system. It en- 
ables the dispatcher to determine, at 
a glance, the, existing conditions at 
any point in the system. Often lights 
are connected to the pilot board. 
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produced, the load dispatcher must ^^^^ shifts In smaller substations, the 

operator ,tnay be the only employee. 

Some utilities employ a mobile op- 
erator ^ho drivel fron^ one automat- 
ic statioii to another, inspecting pow- 
erlinei^ operatini centrplii and ms^ 
sistinf customeri' electricians in 
large commerical or governmental 
instaljations. 

Lfne imiatiers and repairers. 
{DpX, 82l.3|l) make up the larg^ 
eat single bccupation^in the industry. 
They construct and maintain the net- 
work of powerlines th^t carries elec- 
tricity from generating plants to con- 
iumei^, 

' Installei^ bolt crossarms to trans- 
mission poles and then bolt or clamp 
insulators in place on the crossarms. 
Next, they iraise wires atid cables and 
attach them to the insulators. Other 
equipment, such as lightning arres- 
ton, transformeri, and switches, also 
must be attached to the poles. Any 
routine maintenance and replace- 
ments neceisary are performed by 
line installers and repairers.' ^ 

When wires, eables, or poles 
break, it means an emeFgency call for 
a Unecrew, Line repairers splice^r 
replace broken wires and cables and 
replace brokpn insulators or other 
damaged equipment Most installers 
and repairers now work from '*buck- 
et" trucks with pneumatic lifts that 
take them to the top of the pole at 
the touch of a lever. 

In some power companies, line- 
crew employees spetialize in particu- 
lar types of ^ork, ThSie in one crew 
may work on new construction only, 
and others may do only repair work, 
Troubie shooters (D.O.T. 821,281) 
are experienced line installer* and 
repairers who are assigned to special 
craws that handle eniergency calls. 
They move from one job to another, 
as ordered by a central service office 
that receives reports of line trouble. 



anticipate power demands so that the 
syslem will be pr^ared to^ meet 
them. Power demandl on utility sys- 
tems may change from hour to hour. 
A sudden afternooft rairistonn, for 
example, may cause a million lights 
to^e switched on in a matter of min- 
utes, Dispatchei^ telephone instruc- 
tions to the switchboard ope^ors at 
the generating plants and the substa- 
tions, telling them when to start or 
stop additional boilers and gener- 
^ators so that power produotion will 
be in balance with power needs. 

Dispatchers also direct the han- 
dling of any emergency situation, 
such as transformer or tranimission 
line failure, atid route current around 
the affected area. They also may be/ 
in charge of interconnecting their 
utility system with other systems and 
directing transfers of current be- 
tween systems as the need arises, 

Substatiori operators ^ ( D.O,T> 
952,782) generally are responsible . 
for the operation of the step-up or 
step-down substations, A step-up 
substation usually Is located adjacen t 
to the powerplant to raise the voltage 
of the electricity so it can travel long 
distatjces, A step-dov^n substation^ at 
the other end of the transmission 
lines, reduces power voltage before it 
is sent out to the customer. Under 
orders from the load dispatcher, 
these operators use a ss^lfchboard to - 
direct the flow of current out- of the 
station. Ammeters, voltmeters, and 
other types of instruments register 
the amount of electric power flowing 
through each line. The flow of elec- 
tricity from the incoming to the out- 
going lines is controlled by circuit 
breakers. The substation operators, 
using switchboard levers tha^bntrol 
the circuit breakers, eonnect or 
break the flow of cj^rr^nt. ln*some 
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Often troubles hooters receive thair 
orders by direct r^io comniunica^ 
tions with the central service office. 

To do this job well, these workers 
musl have a thorough knowledge of 
the company's transmission and dis^ 
tribution network. Upon reaching^ 
the location of the break, they first 
find and report the source of trouble* 
and then attempt to^restore service 
by making the necessary repairs. For 
example, depending on the naturi 
and extent of the problem, trouble^ 
^hooters may have to install new 
fuses or cut down live wires^ They 
must be familiar ^ith all the circuits 
and switching points so that they can 
safely disconnect live circuits when 
lines break down. 

Grodnd helpers (D.O/T. B21JB7) 
assist in constructing, repairing, and 
maintaining the transmission and dis- 
tribution lines. For example, they dig 
pole holes, and then help the line 
installers^ and repairers ti> raise the 
poles while positioning theflaJn^ the 
holes. 

Cable splicers (DOT. 829.381)^ 
supervise the installation of insulated 
cables on utility poles and towers, as 
well as those buried underground 
and those carried in underground 
conduits. When cables are installed, . 
these workers direct the laying of the ^ 
conduit and the pulling of the cable 
through it. The cables are joined ai 
connecting points in the transmission 
and distribution systems. At each 



connection— or break in the sys- 
tem-^insuiation is wrapped around 
the wirtng and the cable is sealed 
with lead sheathing. Most of the 
physical work in placing new cables 
or replacing old ones is done by la- 
borers. 

Cable splicers spend most of their 
time repairing and maintaining ca- 
bles and 'changing the layout of the 
cable systems, They^must know the 
arrangement of the wiring systems, 
where the circuits are donnected, 
and where they lead to and come 
from. When making repairs, they 
must make sure that the continuity of 
each line is maintained from the sub- 
station to the customer's premises. 
Cfible splicers also periodically 
check insulatioji on cables to make 
sure it is in good condition. 

Tralnlng« Other Qualiflaatlons, 
s^d Advaneemont 

Load dispatchers are selected from 
experienced switchboard operators 
and from operators of large substa- 
tions. Usually. 7 to 10 years of expe- 
rience as 3 senior switchboard or 
subsiatiDn operator are required for 
promotion to load dispatcher. To 
qualify for this job, an applicant must 
have thorough knowledge of the en- 
tire utility system. Substation opera- 
tors generally begin as assistant or 
junior operators. Advfricement to 



the job of oparat6r in a large subsU* 
tion requires from 3 to 7 years of oil- 
th€-job iraining* 

About 4 ymm of on-the-job trairt* 
ing are needed to qualif^^ m a ikilled 
line installer atid repairar New wcrk* 
^ ers usually begin trainifig aa ground 
helpars, assist tha Itn^ initallers 
and repairers. For exampli, ttiey may 
help set pcl€i in place or ^ass tools 
and equtpineiit. Soina ccnipariiei 
have fornial apprenticeihip programs 
for line employees. Apprenticeship 
programs combiTC Qn-thi-job train- 
ing with classroom instruQtion in 
blueprint reEding, eleinentary ilic- 
trical theoryi elcQtracal codea^ and 
methods of transiriitting clectrieal 
energy . After about 6 nionihSf ap- 
prentices begin to do siinplejiiiewcrk 
under cloie^upirvislonf and progress 
to mor^ difficult work as they 'gaiii 
experience, A line installer and re- 
pairer may advance to trcubleshdot- 
er after sevfral years of exparience. 
Candidates for linewcrJc should be 
strong and in good physical condition 
because cUnibing poles and lifting 
lines and equipnient is streniiouE. 
They also must have steady nerves 
and good balance to work at the top 
of the poles and to avoid the hazards 
of live wires and falls. 

Most cable splicers get their train- 
ing on the job, usually taking abou\ 4 
years to become fully quaHftetfr 
Workers begin as helpers and then 
are promoted to assistant or junior 
splicers. In these jobs, the^ are as- 
signed more difficult t^sks as their 
knowledge of the work "Increases. 

impjayriieni Outlcak 

Several thousand job opportuiiities 
are expected to be available in trans- 
mission and^dlstribution oceupttions 
through the niid-l980*s/Most of 
these opportunities ^vill occvr be- 
cause of the need to replace experi- 
enced workers who retire, die^ or 
transfer to other fields of work. 
Workers hired by electric power 
companies are likely to have relative- 
ly secure jobs. Even during down« 
turns in the econoniy, these compa- 
nies seldom lay off employees. 

Some increase in the employnnent 
of transmission and , distribution . 
workers is expected* although em- 
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ployitient trends will differ among 
Ihm various occu pafffsns ir this cat«- 
gpry. In spite oftJhen^d t« construct 
and maintain a rapidly growing num^ 
be r of transmission and distribution 
liii€i, the number of linm ifistallers 
an^ repairers anci tr^ubJeshooters is 
^ expicftd to increase only slightly b^- 
cauie cf the ui^ofmore rnechanized 
eqwiprflent. A lirnited increase in the 
nufnber of cable splicers i s expecte d 
ba^ausepf the grewiimg us^ of *jnde w 
ground lines in sajburban area^. The 
netfd for regular substation opera^ 
tor^, howlever, wiW b^ reduced " 
stalitiaily, since the introduction of 
improved and mo re automatic ^quip^ 
ment^rnakes il possifcle to operate 
more substations by remote control 

^ ^ earffiln^i nd ^orfdng 
Conditio fit 

\^agc3 tuf iraii^missioii anU Uisu i 
but ion workers s^ary by t^ccupdUuii 
and ge£)graph K It^cation. T"he fc?llow 
ing tabulation shows estimated avt r * 
age hourly ea^iniriib Xc>\ tti^Jor nan?* 
mission and tjistn buiujii i>w;tup*^tujris 
in privately o^ne d utiiiiie^ in 1976 



I I 4 



and repOaircis.. Iru^ublt. ftliuu*ieis anJ 
|roi.jnd he I per a w*.)ik ^-mtdA^ur^^ an J 
in e merlon cic^.iTikay wt^ik in all t^mds 
^ ufsvtatfler Cable splice d iJ rTu>sl c>f 
Ihcii WijfkL beiicatii cit) si* ceu of 
ten in 4if arts ped quelle r Saf^^ty ^idn 
dards developed over lUc ycai a by 
utility c4mipariic.!i wuh ihe tuuptia 
tion o( I abor u iiiUsfe hi 
duQtsd the ha/^fds S 
'Workers St iinging high vult^ge Imeb 
for ^xarnpl«, proitftt t li^iu^ch sss by 
^earing ru bbe r gl*jvt*s 
cades and spey iflc ^arr>i.ig ^ylghs u^u 
^lly are posted w htre w^rkcis Uy 
tJonduit^ or run wires imd^rgru fe»nJ 



CUSTOMER SERVICE 
OCCUPATIONS 

Nature 9ftN 8 Work ^ 

^Vofkersin customer service occli- 
pations iri<:lude pcopJe who reacJ^, in^ 
stall, t«si, repair meters so th^t 
the utility company car\ accuc^lH!^ 
chatg© custorticrs for their consump- 
tion oT ele ctric power Also included 
ai^e wo rkfetg svho represent the utility 
company in rural arfias, and appli = 
ariwe repairers, who v^oric in corripa- 
ny -ope rated stiops, ri^mg- eustomers ' 
electrit^al equipment. V 

Ekciric me^^er reptiir^n <D.O,T 
/29.28l)^re the mo^t skilled wt)rk - 
ers in this gruup Th^ir rnairi duiiies 
are to maintain ^nd repair meters, 
alitiough they aL^y iTiay insLall and 
test meters Sorn^ yf these vVgrRers 
SpctialJ4^ ii, r epitiiin^ birTipIer ly pe^ 
ut inet^fs. 5i,it;h eas ihiuse in honies^l 
Oilicis 1 hcilidl^ all kiMidb uf ine 
tcf ui*^luciiijg the hitJ it u4Jni jjllCsitetJ 
imt^s us5ud in iiidu^lri^l pl^nlj# Where 

Idigc qfridii tme S of yle4-^tfic^ pu^el ais 

cori^urricd. Often ^ sorne of the large 

^^ysLtNi^ it^juKt s j)ewi**b^t-'* ^Ut:h d& 

M^bu j \iu I m and uKe i.>ui (..ciera, 

Mj.^f.^^uj^ mI>(> 1 i 3y 5^5/ 
t^Usi^ 'slit is^ i^.ui 3 s4j wh^wk ^he 




meters that register the amount of 
electric energy used= They record the ' 
amount used during the current "bill- 
ing period and watch for* and report, 
any tampering. with meters. 

tyist rict refires^niatives usually 
^erve^s company agents in outlying 
<listricts' that- are too small to justify 
fnore specialized worjpers and in lo^ 
calitles where the utility company 
^oes not have an ofTice. They collect 
Overdue bills; make minor repairs; 
^nd read, connect^ and discannect 
peters = They receive service com- 
plairts and reports of line trouble ' 
from cuitoniers, and send them Xo a 
central office . 

Appliiince repairers are discussed in 
4a separate chapter elsewhere in the 

Training, Oth@r^ Ouallflcatfons, 
and A^vanaement . 

M ^le I 1 epai ler^ bc^in ihcir JuLjs as 
|jit;lp^rs in the meter tebting and le- 
l^aif de piiitinents. Persons enieiing 
ttii^ field should have a basic knowl- 
edge of electricity. About 4 years of 
t_^n I fit jub iiaiaing are required lu 
b^^cijine ihoroughly familiar with all 
l^pe* i>l repairs boilie coinpanieH 
ti ave tui iiicil ^ppr^ntii;€ship progi ams 
ifiwiiicli the trainee progiesbCJs ac- 
^^-*MiJiiig {if a hpei^ltiiJ |jltt!i 

Inexp^ri^riced >^orfcers cuu 4Ui^lif ) 
u^?iu^lei ieadeii atier a ttvv \Acek& ut 

tr^aining. Bagiriners acuorrj^any the 

rvJiiuiJs ijiilll they b^^vc lea. .icu the 

It ^es ai5 4) led. uu llie Jtjb A ti 

ir»ip<jilalh mi. Ilfli^iitluii fi i iKia 04.wU 
p^iioiiis ihe ahility deal tav.itully 
vv ilh the put'lic in hai<diing service 
4=cjiii|.^lai i.la riiid ^^Httling livcrdue 
bilU 

( , L ^ I ill li. i. 1^ t . , i>t ^ i , 

t;.4|. 'all Jii^ is 4 te^d l*j aji \v li 

cNan^c t hi otigh the inlU 198(J's I he 
n^cd fut litel^r iw'adv is vvill be llnilled 
bc^^^aijatf Kit ihd lie lid t* m' di d Icsa ffe 
LjLJeni leadings MoffcDVdr auloinati^^ 
inkier r«^£idin^ may bcwi/nie mure 
Ct>minuii , arid new meters vvill re 
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quire less mainienance. However, 
some job opCBki|s for meter repair- 
ers and meter ^ders will occur each 
year because of the need to replace 
workers \vho*retire , die , or transfer to 
other Tields of work. People iTired by 
tlectric power companies are likely 
to have relatively secure Jobs. Even 
duriiig downturns in economy, 
these companies seldom lay off em= 
ployees. 



Earnings and Wording 
Conditions 

The earnings of customer service 
workers, vary according to the type of 
job they have and the sectipn of the 
country in which they vw^ork. The 
following tabulation shows estimated 
average hourly eartiings for rnajor 
custonier service jobB in privately 
owned utilities in 1^76 



OCCUPATIONS IN THE 
fsKJCLEAR ENERGY FIELD 



Nuclcai energy is a ^ourt;e *.jf heai 
and radiation thai t^an be used t\ji 
peaceful as well as ^jlitary purposes 
Althouglr pd^eful ap^Iicaiioris have 
been expanding rapidly iti it*^ciit 
ye^r^i, they are still in the taily hin^c^ 
of development Continuing rcaca^ch 
and development programs will be 
needed dui irig the n^xt Seven c^i O^^. 
ades lo tiiid ncwci . safei , lifuJ iiiuit 
efFicieni^^ways of utilizing this energy. 

In 1^75. abuui 3001)00 p^opU 
wu^kcU III iiucitfor wncrg^ ti, Llvitit:^ 
Must vfciirc employ td in ific desigii 
and cii^iric^i iiig t>f nt.^^ k^if IIi^Ai 
and til the dcve toi^iiUyi ii auA iit^iui 
fadtire uf iiUwl^ar w<^a|n. iih ut id iiu 
clear iLat^Lor^ arid tb^ir c t jyfc ui> u ^ n t 

Mdliy pClAi>llS aisi* Wtlt rfifVulvL.il 111 

cneigy Mii&l lUis-It tii eimii ^) 4)1 Ku i,^ 

A Implied l|i> t* i , , 

i^y \L ihc pi 4i .tU> 1 if 
by nuCK^ar iCai^ttJis'! S^i^aj. Juc^^ 
by icaulor?! now fet;fieiiatt& iilcwlilwil/ 
fui iimiiy i. oinni unities I iiehe i4=d*^ 
have bect>n1c »^oiu Ul Ivt. vvith 
&y^ls.rn^ Ihat u^c tv>-j'<>ll f ue f^ (sii. ti a.s 
«joiil and oil) I*i e^iii)/ IS / / ihnic 

%^eie^ 63ittiwlcui E^^wtt^i.. >uiii.4 

vvefs. e|th4:i^ iti u^a planii Ug 

beliig ^iMi ic d Dual p. 11 
pusc aui-leai puv^vtu dcaahin^ plaiji^ 
vvhluii wuuld at the Sdiiic lliii^; pitj 
vide a new stjuri.e cji fresh yyuie* ^nu 
elet^iriw puwer, aft bein^ t^Uidieu 



N 

innrincs aiid siutiawe ^/essels By 
eli ni inatiijg refue!ing_ uuclear pro 
pubion cxiend^ the ratine and niobil 
Ity L*t Oui ii^val foiv^es 

Although cxlaliug iQ^i. luii ^li ^aUy 

gtriertite htige quaiilities c)\ power 
fit>iii a small jfiiijiint ot uiaiiium^ 
iiujit^ citKieni ic^Liuia ii* My be ill 

tjpeifeilufi by iht liiid ly^O's I ufllsei 
in the future, 4:L>»U«olifed fu5*k>ii fe«ii^ = 
Uii h iii^y provide an yven riltsre effi 
vJiilU iiifcilii^U uf pi 1/ Jii tllig elt;t.UK 
lly 

i^ii tgy is lii 1 1 list ut i&Uiu 
|j^.fU>^,4^' K ud I jUti-jp^^ i;«tili ladl 

MLUill ittui Bptfvldl lll^tl UiijelH^ ^U^it 

diu. KritrtS gdii^c ?i t-^n diileti a l id 

Ul. \.y|liaLl4^ le^fiiA^lt Ly^fia 111 i,. U V 1 

I ut Mi I CI it a 1 ^ t,idly^ ag t i4-^iilu_i ' u , .1 luili 
^ Im^ aiul ia*lu5li y 



, 1 > >i idut i. I 11, ,i i 

. 1.1 i^A ^li ItU.ilt liiE^^lijd i i^i i to 

.K> l£ d.K.. tUiiUjii piUweSs li UiH.jlL'i: 

^ijii.iiug u .ar uuiii ur pUitoi.iuiu n^icUi 
fjy icljUljii btjiiibardmeat Wheii 

tlm^i fi.^.U»ii IliK^^ |j1<jlC ^lld u>idwi 
p J I i j, I w u i (d III 4. fis ^ f » fiiti in A 

\.\lAli\ i^i4l.ilt>(b llh,t ICd^-tlt,.! i 

Is.uscis . ^»gy llitat Iv, i4,avtilej i.itu 

f\iJ J s » li I CI ..- h* 1 US' 

i^diuie i.>t £i liUi^leti/ #e4i4fcOl Ihc 



reactor h like a furnace, and needs 
fuel to operate. The principal source. 
' material for reactor fuel is uranilim 
2 35 . Uraniurn in its nartural state con- 
tains less than 1 percent of readily 
Tissionabie material^ U-235. Al- 
thougli natural uranium sometimes is 
used as reactor fuel* a morfe concen- 
trated and enriched fuel can be pro- 
duced by increasing the proportion 
of U-235 isotopes through a process 
ualled gaseous diffusion- The rate of 
nssion and energy produced in a nu- 
clear reactor usually is controlled by 
inHerting special neutron -absorbing 
rods into the fuel chamber or "core. " 

NVhan nutflear energy is used com- 
luereially for power, the heat gener= 
ated must be converted to electricity 
by convenliunal power equipment. 
The major difTerence between nucle- 
ai and conventional thermal electric 
pijwer stations is that the steam to 
di ivc lurbineb watntf^ from a nuclear 
reactor rather than from convention= 
a! power sources, (See aacoinpany- 

ilT^ wll^l t ) 

bec^suse *jl ilif. UiiUsal lia^ai d& ot 
nuclear radiatiou, gpeci^l radiation- 
le^i^lant material a £*re used in re ac- 
tors, and extdi.blvd saieiy hieasure^ 
di € taken to proteci pei^sOiinel 

1 I .... ^ 1 . 1 , A i i^&w.. I i ■ J it .J 

al acavttifc^ aie requii^d f.^r the 

ji tU.- IK/ii dill li^i^ iitiwl^ui did 

Ihtse I li.Lliide ihe e* 

plw.fiiiiiiu niinuig. ji»dlliiM £*hditMii 
lug ijf iiianiufn bedr iag oreai I he 

p!4.:Ju. of lIUL^lt df llliils, I lie 

idti „ I ui € of liiiclcai tt 
ui. lui iripi*lit .lis tuit^leai 111 

all Uiiu.iiLa, th€ pUjUUwtU'fi ot ^ial 

lUtiiciisals k>t liS^ in reactxji'^, the de 
al^ii fciigmetrin^^ ^nd t;ijnhiruciiuii 
of tinclear f^gilitii^s; the upefation 
aiMi infill teiiaiic^ uf i>ii4^|&ai teacluiH^ 
the disposal ut i d Jliji^Ln«^pes, the 
|.it vjil 11^- tUiii ui ttit^^l^^i w^dpuii3, a ltd 
rcsUciit li aud 4lc velt) pf' leiit ^ork 

tbebe activ itit?* lake place in ^44i 
i.,iiS lyp,,s tif taci lilies Suiln^ vs, uik 
bii^h tih 111 liiiii^ and iiiiniii^ m^iiul^c 
luilii^ Ileal transfef equipment, and 
i^unbliijt tiik^ facilities, differs iiltle 
f'luin iiniilar work in other fields. 
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Nucimr nacter gtncntlng sltetricity 



Nuclear Reactor 



Power Plant 




Other activities, however, such ds 
producing fuels needed to run rei*y = 
tors, are unique ic> the nucU^i t^rieiiy 
field. 

The Federal Gtjycfnineiii auppuiis 
about half of the basic nuclear cnci 
gy activities, although private sup 
port has been increasing The Ij S 
Energy Research and Dev^k>piiiciii 
Administration (fcRDA) direyih ihe 
Federah Governmeni'^ nuciear tuei 
gy research program, and the Nu^jU 
ar Regulatory Coiiiini&siun (NHC i 
COiittals ih^ i>t iiii4:|£^f rsi^l&ii^b 
by private urgaiiii^aiiaiis I he; iiptit* 
tiun of EKDA uwned rM^llUiej* Ui 
eluding laburatorie.s^ iiiaiilunt 
massing i^larits, nutleai reactor s ^iiu 
sveapons nianufact ui ing pldnc^ 
contracted to private cOi piji^siui,..^ 
Nfost of these tjpe rations involve re 
search into the e)ipan.!iior! uf nicdic^l 
and industrial applications of nuclc^i 
energy and the advancejiiem raat; 
tor taclinologies.for gener«itiiig ule*^ 
tricjt>. Produciicn of nuclear matcii 
als for civilian needs is albo June in 
sorre of these facilitit?* 
Privately o-i^ned fac 
types of nuclear energy vvork cx^ . pi 
for the developnient and pruUuctiun. 
of military weapons and certain nu 
clear ruel-processing uperatiuiib 
Some research is carried uui in 
dependcntly by colleges and univcr 
sities and by nonprofit organizatiaiis 
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OQQupatlons In the Nuclear 
Energy Field ^ 

Lingiiit;4iia, sCieaiibta. tei^hnlwl^na. 
.liid craJlwoikers accuuni for a 
higher proportion of total ernploy= 
iiieiil lit ihih field than in must others, 
ruaiiiiy i^ecause much uf the work is 
still in the research and developrnent 
phdse Oftige perbijiinel iit adniiiiis 
tiatlvt and y Itf iyal jobs repiesent an 
uihci lafgt gtuiip. Musi of tht re 
main tier tire semiskilled and 
uiigktllcU ^tjikcis involved irl pru 

duction operations, plant protection, 

yf i d 3d V Ices 

t>. the nil. leal energy field arc 
ii\.iiied ii\ nucleii* technology, gngi 
Ileitis UiiUied ui Uihcr branches alsu 
eaic t^iiiployed Methaiilcal engliiecra 
aiethe largebl ai ngle group but nmny 
clcutru.£4l and elettfonic, chemicaL 
tivil diid mtiall urgical engineers 
silso VMjfk tii this field Many of these 
eiigiiiters do research and develop- 
ineni work, oihers de'SigrT nuclear re 
agtur.5^ niiclear insifumenis , and uth 
er cqutpriierii 

i-'igani^atiuiis ihal du nUcie^ wfiergy 
v^oik eniploy jiCicniiaU iii basic and 
£4pplit.d nucltar reaear»-h Most are 
phyjiiciaL^ aiid whciiiists, tul in^ihe 
iiialit:iaiis biulugical scienti»>ls, and 
metallurgh^ts also do nuckar energy 
research 



Large numbers of engintering and 
science technicians, drafters, and ra- 
diation nnonitors assist the engineers 
and scientists in conducting researdh 
and in designing an^^ testing equip- 
nient, 

, Many highly skilled workers build 
equipment for experimental and pilot 
work and maintain the complot 
equipment and machinery. Many 
rnaintenance mechanics and alT 
round machinists work in most nu^ 
clear energy activities, as do electri- 
cians, plumbers, pipefitterSj and oth- 
er c raft^workers and chemical- 
process operators. 

AQtivltits In the Nuclear Energ/ 
Field 

The follOM^ing sections briefly de= 
scribe some rnajor nuclear energy ac= 
tivities and their workers. 



Uranium Ejcploration and Mining. 
The 9,500 people employed in urani- 
um exploratiori and mining in 1976 
had jobs similar to those in mining of 
other metallic ores. They mainly 
work in the Colorado Plateau area of 
the Far Westj in the States of New 
Mejcico, Wyoming, Utah, Colorado, 
and AriiLona. A relatively ^mall num- 
ber of mines account for the bulk of 
production and employinent^ Most 
workiffs in uranium mines are in pro 
duution jobs Among them are min 
ers and drilled in underground mines 
and iruckdriverb, bulldozer uperii 
lijrs and machine loaders at open pii 
Mi i lies Scientists and engineer.^ 
inining eiigineers, feulogisl^ also 
v^ork ill uranium exploratiun and 
inliiing 

UfMltlUi,, i h ^ Mdlifl^ 111 UlMlilUili 

fiiiils, ni . tallijigicai ai^d chemical 
pruue^^eb are used iw extiact urant^ 
um from min^d ore Uranium mills, 
located primarily in the Colorado 
Plaleau, employed about 1,700 
workers iii 1976. 

These mills employ skilled machin- 
ery repairers, millwrights, pipefitters, 
carpenters, electricians, and cherni- 
cal-procesi operators. A small pro= 
portion of thosa working in milling 
operations 'are scientists and engi = 
neerr:' 
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Uranium Refming and EnHch^g. 
Milled uranium is chemically pro- 
cessed to reniove irnpurities and h 
then converted to metal or internie^ 
dmtm chemical products fipr reactor 
fiiel praparatioii . Conventioiial 
chemical and fnataflurgical processes 
are used* but they must meet more 
es^acting standards than in most other 
industriei. The output of refining 
plants ntay be further procesied lo 
obtain enriched uranium. 

Activity in this segment of the nu- 
clear ener|y field is centered in Ohio, 
Tennessee^ Kentucky, and Illinois In 
1976 uranium refming and enriching 
plants employed about I 1,8TO work- 
ers. 

Maintenance craftw^rkers^ partiw 
ularly in the highly automated urani 
um enriching plants, consiitute a 
large proportion of skilled workers in 
this area. Many chemical-process up 
erators also are employed More than 
one=third of the engineers and scien- 
tists are chemical eriginei^fh and 
cheniists, 

27,800 people were employ*^ J in the 
design and manufacture at riuclctii 
reactors and realtor pai is tii 1V75 
Reactor manafactureih do vt; 
development >;^Ork on leit-lt^i?* siiuJ 
auxiliary eiiuiprneiti UiiJ gene sally 
build most of the ihifit^^i^' 4=uiiipo 
nent^, such as fuel clcnieni-^ corUri)i 
rods, ^nd i^aciui cuicb 

Over one third of the cinpU^yccs im 
tirtns that d^si^.it cs,iid indnufa*^ tu 
reacti^n^ ai t scientuis. tiiginccis aiid 
technicians Bii^iiieciA aluiit^ jc^iw 
sent nearly one qutartci of tlit; cm 
ployrrient= Niusi a^e iTicult^iii^dl ^.ngi 
neers and engineers whu spe^wi^ii^e in 
reactor technology Asaisiing. ihe.%c 
engineers and scieiilisilh are niany 
drafters and enginee ring ttt;hnit:idiifs 
Reactor manufacturer^ yrriploy 
skilled workers, rnostly all-rfc^und ma 
chifiiSts, in experimentar product iun 
and rHaintenance work Nuwlcdi tc 
actor operatorfi albo arc uiupluycu tu 
operate experimental a*id test re^c 
tors. 

About 1 3,OOt3 woikers opcfattsd auii 
maintained nuclear realtors in 1976 
Nuclear power stations eniploy reat 
tor operators, mechanical, electrical 



and 'eiectroriic ^engineers, inst ruinen t 
and electronic tachnicians, and radi- 
ation monitors. Machinery and in = 
strument repairers, eleciridiars, and 
piperitters maintain and repair the 
reactors. « 

Research and Development Facilities. 
A nurnber of research and develop^ 
mcnt laboratories are operated for 
E^DA by universities and industrial 
concerns. Thes§ facilities are major 
centers for basic and applied nuclear 
research in eniineering^ in pliysical 
and life sciences, and in the develops 
ment of nuclear reactors and other 
nuclear uquiprnent. More than half 
of the 30,000 employed in ERDA 
research and development facilities 
are engineers, scientists, and sup- 
porting technicians, including radi 
aiian monitors 

Although rnost nuclear energy re 
scorch is dune in tRDA research and 
dtivelcjpiiienl facilities, about 2^600 
patjsonb tundacted research in pri 
vaiely owned laboratories of educa^ 
tioiial instituiiA>ns, other ntjiiprofitin 
stitutions, and industrial concerns in 
iy?f) Ncaily 3 out of 4 were in ^^i 

enlifu ciiglli^Li ln_^. and lechnlcal 
Jobs 

I . f ..I. JFiJ 

Oih^^ Uif^ fi^ l^iutt^r i h Esiabli§ll= 
tneiUs [>iodu*^iiig iiuglear weapOris, 
w^gpu^i ^oiiipi^n^iiL^. and uth^r df 
tailBc iikdteriaU empluycd «tbout 
32 TUw pel sons in 1^76 Ariiung the 
liii^i^ iiifiitt^ci ul s>>icnll^tb and eiigl 
jiecrSi dii piijy ^.J t*l iticse t^vlliu%j^ dfe 
physiwisla ijhefiUbia iind niech^ni^^^l, 
clevtili^dl tiiid clcwiionic engliiecrs 
Many tu^iiicci iiig and pliysical se i 
eiii-;c i^t^hiii^ifiifth. Ji^iftcrb. a.iid i^di 
diujFi iiio[)iU>is si^^isi bcieiiLisLh atid 

19 75 sjb*nil ft6 OOO pti iun^ worl^^d 
an iht ttjiisi uciion of nuclear fdcdi 
ticj iiiosi v^^sre ciaftwofkers About 

I H .uuO or iheNc were pipe- and 
AicamrULeis 8 1 UU were clectritian^, 
and I I ,2UO w^re liiborers Sevefeil 
thuiiaa i)d Ca| pen i^rs^ irunworkera, 
opcr^nng eiigiiieei&. and boilcrniak 
ers also ^ere required in nuclear 

CijUAtfutl UjO 



Other Nuciear Energy Activities. 
About 2,400 workers produced spe- 
ciai rnaterials such as beryllium, zir- 
coniuni* and hafnium for use in reac- 
tors in 1976. About 8,500 ^vt^rkers 
svere employed in companies that 
rriade reactor control instruments 
and radiation detection and rnonitor- 
ing devices. Large numbers of engi- 
neers and technicians are ernployed 
in these industries. 

About 6,900 people were involved 
* in the design* construction, or opera- 
ii^n of particle accelerators used in 
nuclear research. Particle accelera- 
tors enable scientists to study the 
structure and properties of elementa- 
ry particles in die nucleus of an atom. 
Other wo^ilp process and pack- 
age radioisotopps, produce radiogra- 
phy units af>d radiation gauges, and 
package and dispose of radioactive 
waste, 

G<JV€rnmeni Employ meni> In 1 976 ^ 
the Energy Research and Develop- 
ment Administration (ERDA) em- 
ployed nearly 7,000 vjvor^ers who 
were inv^ved in Quclemf^ energy ac- 
tivities. The Nuclear Regulatory 
Comrnission (NRC) employed about 
2,501) persons. Since ERDA and 
NRC are primarily administrative 
and regulatory agencies, nearly 9 out 
of HJ employees are in administra- 
livd, prcifpssional, ot clerical jobs= 
Several thousand employees are en- 
gaged ill nuclear energy work in oth- 
er Federal agencies and in regulatory 
activities and radiological health pro 
g! aitu of State and local govern 
III ^11 1^ 

M«^^t Ot the occupation^ dib^ussed in 
the pret eding sections are siniilar to 
iho^e found in Other industrial activi- 
ties, even though they may have job 
lilies unique to the nuclear ^nergy 
field (such as nuclear engineerrradi- 
ation chemist, and nuclear physicist) 
and require some specialized knowU 
edge of nuclear energy (A detailed 
discussion of the duties, training, and 
ennploymeni outlook for most of 
these occu^lions appears elsfcwhcre 
in the Handbook. ) 

Fhe health physic§ uvcupations 
and some other occupations that are 
unique to the nuclear energy field 
and require specialized iraining are 

U 



; discuised briefly in thi fbllowing sec- 
tions, 

^ Health physicists^ (someiimes 
called radiation or radiological physi- 
cists or chemists) detect radiation 
and apply lafety standards to control 
' exposure to it. Is 1976. aboA 650 
health physicists were employed in 
radiation protection >^rk, research, 
or teaching. 

Health physicitts are responsible 
V for planning and organizing radio- 
logical health prograins at nuclear 
Venergy facilitiei. They establish in 
Wpection standards and deteriTime 
arocedures for protectirig employees 
and eliminating radiological hazards 
Sdme supervise the inspection of 
woVk areas with potential radiation 
hazkrds and pvepare insiru^tiuna 
coveiung safe work procedures 

HemUh physicists also plan and su 
perviseX training prograins dealing 
with raoUtion hazards and advise 
others onXmethods of dealing wiih 
them. In softie cases, they woik on 
research pfo}^cts dealing wiih ihc cf 
fects of hu mar* exposure lo laJutiun 
and may develop procedures for 

using radioactive niAtciic&U 

Radiation rtiijraturs ( stU,, . ..li^ .i 
health-phy^ii^s technici^irta) ^tidily 
work under the supci viaion of rieallh 
physicists Abijut I .9(JU iddi^tiuii 
moniturs v^cre enij/loycd in I y 7o 
rhey use spewial instrL./iei.t^ tu 
niunUor work ai eas anj tf^^uipiii^u i 
to deteci radiDactive contaminatioa 

Soil, watei: and ali 34iiiijlt5 aic takeu 
frequently to deiciiuiiie ladi^tluii 
levels Mo.iitu. alb^ lii^y . *llccl aiul 
lest radiation dttc^lors wtjui hy 
workers, such is filnj t .Jges .nd 
pocket u^iccii.^n ..haji4t>^i& u 
sure that they are functioniii^ P op 
erly Monitors cal .ulate the ain*.uiu 
of'tinie that personnel luay safely 
work in conLaminated a* . onsid- 
ermg maximum radiaiion e^pobure 
limits and the radlatiori I Jiey 

also give insiiUgtioris i^i i^idiatic^n 
safety pro4.edu res and prei^^nbt ape 
cial clothing requirem^inih and uthci 
safety precautions for workers 4:nter 
ing radiation zone^ 

Nuclear realtor up^ f^t.^f ^ j... * k 
work in nuclear power ^latrais hi tut 
lar to that of boiler operaiom in u un 
ventional power pUnts; however, th^ 
controls they operate ^re different 

% 



They also help to load and unload 
nuclear fuels lised in reictors. Those 
who work with research and test re= 
actors crfbfk reactor control panels 
and adjust the controls to maintain 
specified operating conditions within 
the reactor. Ab«ut 2,100 people 
worked as nuclear reactor operators 
in 1976. 

Acceteraiijr operators set up, rtiain- 
tain, and coordinate the operation of 
particle accelerators They adjust 
machine controls to accelerate elec- 
irically charged particles, based on 
Instructions from the scienlisi in 
charge of the expenmeni, and set up 
target materiaU that are to be bom 
barded by the particles 

Rodiographers lake radiographs to 
i-fietk the condition of meial ca^t- 
trig^, vveld.^^ and uthei objects by e^ 
posing them to a source of radioac 
livity Such as X rays or gamrna rays 

I hey select Itie pruper type of radi 
atlijn suurct aiid rilm and Ubc Stand 
ard niaihemaiical formulas to deter 
nnne exposure dislance and time 
A tier processMig the radioaclrve film 
the radiographer is able to discover 

t.isitKs and wcakiiesaes iii the c>bjeci 
radit.)g,aphv.d .^o thai ii hiay be re 
palled 

... nc ^uiil. jlii^d c*4ui^,.it:rii tu it^i 
I ddi4jat.ti vt liiaiCiiaU thfit aiu pUced 
in hot cells -rooms enclosied with ra- 
dlaiUJii ^hi^idiiig inaieiiaig such ^% 
lead ai.d concreie By controlling 

'aia^ Hi alii pn la lu I 3 ' " ( iljcthanical 
.JevU.t;,. itkat att aa a pai^ of arnis and 
baiija; /ujiii tMiislde the cell aiid ob 
SCI ving iheii actions thrt,ugh the cell 
wiiiju , tfey peiforiii siandaid 

niii. aiij ..1 1 tall u I gl * ai upyia 
tiuiis »ii/i .adl.,rtLt!vc liialefifeis Hut 
ijejl sct.hi ii^iaii^ aUo enter iht gell 
wcasliig piuietll.c ck, thing iu scc up 
cApei iiTi^nts ui tu dewuiUaniinale ihe 
cell and ecjuipi.iesil This clas^iflca 
lion U Uividdd intu several gruups 

Decijntam inuiii, n w t kers Use radi 
dtlun detecllon in^ti uiiiciiti ly KiCale 
plant areas any rnaierials ihat have 
been exposed radiatioii and dt 
tijiit .ill iiiaie th^ni wLth bpe^lal 
equipfiient, d^ lergeni^ aiia cheirii 
t.als I hey vciify tnc cifewilve 

neas . J the piot^aa W .isie ireatmem 
iipef AtK.r^ Jperale heal t^xchange 
iiiilt^ pii!h|is t.uiiipr.i3suib diid uthei 



such equipmertt to decontaminate 
and dispose of radioactive wastes. 
Waste-disposai workers seal contami= 
nated wastes in concrete containers 
and^ transport the contairiers to be 
buried underground. 

Radio isotope-product km ope rat ors 
use remote control manipulators and 
other equipment to prepare radioiso= 
topes for shipping and to perform * 
chemical analyses to ensure that ra- ^ 
dioisotopes = conform to specifica- 
tions 

Training and Other 
Quallfleatlont 



rraming and educalion require- 
hients and advancernent opportuni- 
ties for most workers in the nuclear 
energy field are similar to those 
doing comparable jobs in other iri- 
dustries These are discussed else- 
where iri ihe fiandbaok under the 
specific occupations. However , addi 
tional specialized training is required 
for many workers because the field 
requires exacting work standards in 
both its research and production ac- 
liviiies, and because it has unique 
health and safety problems 

Many engineers and scieiiiisu in 
itie nuclear energy field have i^d 
vanv^ed training, pailiculcirly liiuse 
doing lesearch. developmeni , and 
design work Some employers re- 
quire ^ PhD degree hi sorTie Jijbs 
an advanced degree is not required 
bui It uften increase.^ onp's advance, 
ineiit opjpoi iunities^ 

I'hw ^peeialized kji..wUa^^ .,1 
. Itfiar energy essential foi^ mosi gtien 
lifitj and engineering pusiiion^ ^an bta 
obtained at a college ur univ^isUy 01 
i h r o u g h u n t h e = j O b e x p e r 1 e n 4 e 
Many colleges and universities have 
expanded their facilities and cuiricu 
lums 10 provide training in nuclear 
energy Most persons piarming to 
work in the nuclear energy field as 
scisruists and engtfieers choose to 
niajor in a specific nucleai discipliiie 
although a degree in a traditional en 
gineering or science curriculum of- 
ten is sufticicnt to begin work in the 
field Some colleges and universities 
^ward graduate degrees in nuclear 
engineering or nuclear science Oth^ 
ers offer some graduate courses in 
these fields, but award degrees uidy 
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in the traditional engineering or sci- 
entiric fields. 

Health, physicists should have at 
least a bachelpr's degree in physics, 
chemistry, or etigin^erinli and a year 
or fiiore of graduate work in hialth 
physics. A Ph D. degree often is 
required for teaching and research 

Skill requirefnents for craftvvprk 
ers in the nuclear energy ricid are 
higher than in most industries be 
cause of the precision required in 
sure efTicient operation and mainle 
nance of conipIeK equipnierit and 
rnachinery. For example, pipcfiiitrs 
may have to fit pipe tojolerances of 
less than one ten-thausaridih of aii 
inch and work with pipe made frum 
rare and costly metals elding also 
must meet higher reliability stand 
ards than in mosi fields I ficsc 
graftwurkers generally ubl^ilii ihic le 
quired additional sipeciali^cU ^kllU 
through apprenticeship trdinin^ pru 
grams of ernpl^ers and unions 

High school graUuaiea whvj . 
tAken S^^lcncc wt^Urhcb t.aH C)Ua!li'y tt.! 

on tfie jub training radifinori 
workers. accelerator ope i a tors 
radiugrapli^r^ tiot-tcll t^chniL: Itii is 
dci;ont£ini iiidliwii i*U!k*.,s^, radiolsii 
lupe prudutlion *>pei^itjrs, awA la 

dicias^tlvc W^^Lc Uisp4.>aal WOiktis 
Nuwicai po\v^! rcciLl.>r 

■ a b^.2>{4^ %illd^I aliliidlli^ i>{ i ^ 

tur Cfieo^ and a wtjrkjiig kfuivsl^jd^w 
trainees aie high st,hi>4jl grbdudieJi 

Some re,^clv, sp^i laiUfcd utiinln^ 
thci through d Ici^hhiVtil 3^/mm>1 
Lhru^jgh ii£&l.^h.^ piwg!^ fIN 
military 3ci v!*^-e ^1el!iy iiaiik .1*^ 

^cieCieU fli.fl)l jL. >>4I V cit i It, 

plant pc.ioiiiieJ with H pci = iil-j 
erating botlcis^ iuibhtc.^ el^^^i^ 
rnachincfy W,jrkci s ijj^ci dling im 
clear rcact.,^1 i^MiiUois inust \\ 
ucns&d by th^. Nu«^lQa. Mt^^^Jal *1 
Curnrnissioii qufiitty u>i ^ li^eiist: 
the tialnee nlu^^i pci^s m\ 
and written test ^iveii 6y die N K< ' 
aloiig with a fii'ijdii^^l ex iiiiu tiiiijii 
Tjjc piepai=4iion fur M« livtin^iiiti 
generally lasts at leasi I ye^* I uenss 
es nitist be renewed g ciy L yw^i^ 
hov^evfti due to rapi.J tegh.iuu>^Ki3l 
change Consemientiy continual 
training necessary A^dduitj Uial 
preparation beyond the **pei aioi *^ li 
C«nst is nei^ded fui a ^cniMi tjpe.a 



tor's hcense, which authorizes the The t^umber of nuclear power 

holder to supervise a nuclear control plants is jcKpected tfc be several times 

room, ' greater ill 1985 thajn il was in 1976. 

All cmpioyees who work m ihe T^*^ anticipated grbwih will require 

vicinity of radiation hazards are giv= large increases in' the number of 

en on-the-job training in the niitufe workers in the design, consiruclion, 

of radiation and the procedures to operatiQn, and rnaifilenance of these 

follow in case of its accidental re- plants. In design, many more engi = 

lease . ' neers and drafters will .be required 

Individuals who handle t^lassifigd Construction need^ will call for large 

data ( restricted for rcascjjns of naiion= numbers of craf£\^orkers and labor- 
al security ) or who work on clfts§ified Many more r^uclear reacior op- 

erators and maintenance personnel 
will be needed to bring these plants 



prijjects in the nuclear energy neld 
must pass a security clearanee * 

Ihe Kncigy Rcse^rsjh and Dcv^l 
upmeni Administration* at its con- 
tractor uperaled facilities, suppCJtts 
on the job and specialized iraillinM 
programs to help prepare scieritisis, 
engineers, lechnicians, and other 
wufkcis tu» the nuclear energy field 

Addiiion&l edftcaiional and ir^in 
lug ijpportuiiuies are offered in cOiJp 
efaovc piugrarns arranged by tiRDA 
lab«.ii uloi ies wiih wullegcs and uin 
vcislllcs Iciiipjuiaiy c m pUiy rneiU at 
diesc lab./ralones is available lu fi^y 

ulty iiiciiibefs and student^ M^ny 

undergraduate and graduate ehgi 
fii^i^ihig AiQdeiil^^ wuik at laboraioi I^b 
diid i>thci hHUA tai^ilitit;?! uii ^ fol^- 
Uijii t>dSls diid liiaity gradu^le Htlj 
dtii. , Ayi O.&ii Ui*3is wuik at tHtjA 

lab^il U>1 iQ."^ 

C_Ji,j V i 114 life = . . 

pftivide eniplt. i 

anci unn^fc rsilies 



iieai by t. = ull<^^es 



., ill iK ^^e. tg« fk. .Jl ll'id, ij^l. I <: g 
d ... tSild f¥6t,"s HOv+CVe;! 

ihe 3£iftty a! d c ii ciiine n lal cflects 
i>f Uie use of iiii^lcdi pijwci , t oiilli) 

ucJ L .Hill uv^jirsy in this area could 

itjjiill In u .sUiW^* ijlc td iiiU.j^Utal 

^ii.>wtj, tj.fi.i hdllfiliy aiUlcipiiicd 

. ..parity and wOidinued uicie«is^s \\\ ^ 
i^sedrch and dcvelupiiiwOl e^pcnjir 
luiyjs shi ^ild wwiiiinl Oiw^t uf l^ia 

gujwih \\\ the field Besides the ji_jh 
i>|jtniii^?i tieated t^y enipUjynsfcilil 
gU/wth n. iiiy i^ptu.ng^ x^lll ut^wUi d^lb 
wt>i kel A 1 1 llie die ui li^iist^i to Oll^ 
Ci i/L- ciipiailoiia ui ifidiiattle^ / 
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into opeTaiion and keep them run- 
ning efficiently. 

Expansiun will require substantial 
ernploynient increases in the sectors 
invplved in mining and nriilling urani- 
urn ore, processini reactor fuel, and 
producing special materials for reac= 
lurs Also, because of the concern 
about the^possible health hazards of 
nuclear radiation, increasing num- 
b^is of persons inyplvcd in reactor 
and personnel safety, such as health 
prfyaicists and rafliioon inunitors, 
should be needed. 

Employment associated wiih re- 

^^a^ch and de velopiile nt atsu is ex 
pectW^o inwre^es ihuugli nut as fast 
a^ m the ar^as dit eerily affecied by 
nu^Iecit c*>i)SLruction An inci ceasing 
liU^mbei of scienljsts eiiginceis, a*id 
le^hlvitl will ^tiidy liifthMds Ifii 

prove ihfe ^fTiciency of the nuclear 

g^n^ratloti uf elect* it. Hy peaceful 
uses For nuijlear explosives and the 

|JUsSlblt bUj nlQint^dl clppliwiilii^Ila of 

■ Ml cleat A^lciiwc 



> fit pi ^ a _ . . .t vA/ 



EkDA lati 



'jfatoiies aikd uthei instai 
lallons a^vtsiaged $6 2 1 U> I9 7c «=oin 
paitd with S5 19 foi those in all 

SLientiau and crigiheeu ^s!.,duj«^d 
»ii ERDA installations averaged 
%\k 7()() a )^arin 197 6 ( i.rical per 
sohael earned an eiverage of $5 15 an 
^i U tec hi^c liirls. a ve 1 aged 
bcj\ik $6^5 dfi \ym\x\ (Eiirnings data 
tt)i fn^y of i.he ggp^^^^ationb fouiid in 
ih& iiUolear ene|gy fielJ dre included 
iri the wWtements on ihese occupa = 
lio©^ elsewhere in the HundiHHjk ) 
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Working conditioiis for most 
workers the nuclear energy field 
generally are similar to those ir^other 
industries, except for radiation safety 
precautions. For itistance, all 'urani= 
vm minag are equipped with me- 
chanical ventilation syslenis that re = 
duce the concentraticin of 
radioactive radoq substahce that may 
cause lung, injury if inhaled over a 
number of years. Efforts to eliminate 
this haEa£ii^e continuing Nanufat 
turirig^acilitieg, power plants, and 
search laboratories are generally 
welUIigtited and well veniHated 
Only a small proportion of ernploy 
e«s in the nuclear energy field iiciual 
ly work in areas where direti radi 
alien dingers feven in ihG?*c 

Areas, shielding, autbriiatic alafin ny^^ 
.terns, and other devices und cluihing 
give^mpie pf(>iet.iiun Uj the w^ifkerj^ 
Exiensivc safegudids aiij t^ptitii 
mg practice^ protect the hertlth ami 
safety t>f workers, ana KHl^A arid !t?> 



cellent safety record. The NRC ffegu= Since oil and gas are difficult to 
lates the posseHsion and u.se of /adio= Hnd, exploration and drilling are key 



active materials, and inspects riuclear 
facilities to insurei complianoe with 
ftealth and safety rebuirernen/s Con- 
stant efforts are being rnade to pro = 
vide belter safety st||ndardHand regu 
lations. 

Most hourly paid plantyforkers be 
long to unions that rep/es^^nt their 
particular craft or indusn-y 



If 



Source i Qf Adflltlenal 
ilnforrriatlbn 



IntiH iiiiiflon abQj/t fescaiv^h pi o 

^larti^ in the nuclear energy field is 
available troTii. 

\j h Hutig/ Ki-fiCii! . tjf arid i^*.itlvj|ji..i^itt Ad 

t oi intuf matjon abuut liccnhin^ 



oCoi*r A I i4Hia In ^ 
l eiHULEUlVI AND NATURaI uAt* 
» tiODUCTION AND OiAS PROCtSSII. 
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Huritd bcsntutl the gii. irid tiM iiji 
Iiijn?> tji years ui^Jt! iit;i>i »=iiaf>u=^ httii 

came petu^lc jii> v>i wti^i t.,, ^ist.^ll 
i^aJlea oil Ndiiiitii ^u.^ 1^ t\ .\\^^d hy ^ 

Oil Af^d ii^iUn.^i i,^*.. i, . .....•,<.. i 

p^i^lllon of isUch h/lpii J I4t _-t i i\\t y 

nu^ furiilsh iiujit ihiiw Ihtfct; U^iiU!;^ 
of Oiir energy iiccJs Oil aitduuiui^l 
gaa rUii uyi fa^tUi lc-S ^uQ U ai.sp*.>i la 
tiuii systenis. heat mkxi nuiiie?? aiuJ 
plaices uf wuik. aiiJ ^u; b^aiw lavv 
maiejials for inauy piodu^ u su^ n 
plasijts, chciiiiwals niediwiiie^ k liil 
iz<;r^. ^nd syiuheti^: tlbeij* lu ftj/lie ot 
etTcJrls to decffeMsc uur Natiuri ?» 
pendeiice on petro,euni as a ^uuii^t 
ol energy, peiroleuni ^nd hiiiural 
will continue \o supply the in«ijor 



year?i it 4j^ne 
, i i i t ill i «^ ^ e ! i I )m 

I'-tl ilSHi d* i I i-- ifeai^t alM. lilll-j f 

ii» j > tl {_i ti Jin 
i t-S n d 1 i lia.K , , u 

PcOpli; i. i i . . , . . ^ 

f is di ill ^fclla 

ywl^ilfj li , id 1^ t L>wC32% litltUf al lit 

^M,p|i, /cd 111 ditac at^. ivilics rhiiia 
liitil w. i>i k t.u(iti t f iJi ud , .>l!lpii 

1*1^3 tjiipl ^ytLl iiifikiy if llicsi wufk 
wis luj iltc iiiMjur oil ijotiipiiiil^s cjii 
plu)cd ihe rcjit Oct ypatiuns irt oil 
rctihiu^ ^re dUwiissseil in a acpaidtc 
Lh^ptei cUewhcic in \l\t NandbiMjk 



a ill i^i ^ j%p ^1 
i^ai^i. alii, lilll 
i..>iii iU y di^L liti V 4; 
,i V u I I Ot dtin^ 

at. pwit deurn tc 

■^i^.i ihw'liit Cuuli I 
ill I y ^ e iid tgy hi 

JiU^. . i*i ijkiil. 

\ ktl ^t,d 

1 111 pi u c ial 



activities in the petroleuni industry. 
After scientific studies indicate the 
pdssible presence of oil, the company 
' selects a well site and installs a tower- 
like stee! rig to support the drilling 
equipment. A hole is drilled deep 
into the earth until oil or gas is found 
or the company decides to writa the 
effort off as a loss. Although a few 
large oil companies do their own 
drillings most is done by contractors. 
I here are hundreds of fiijrBs engaged 
m the search for and production of 
oil and natural gas.^ ^ 

When oil or discovered, 
pipes, valves, tank^^and other equip- 
ment are installed tacontrol the flow 
of these raw materi Js from the well * 
rhere were more than 600,000 wells 
yi this country in 1976, and a large 
part of the pelioleum industr)^'s 
2 50-UOO production workers were 
needed 10 operate and maintain 
them 

Oil iii id gah c^iC li aiu^p4jf i&«4 ic^ 
iiiierii^^ by pipeliiie, ship, rsilr&ad, 
barge, or truck Many rerineries are 
thou^aud^ of miles frohi oil fields, but 
gas processing plante usually are near 
the fields So that water, sulfur com 
poi^iid^^ dod uthei irnpUiltieS c^n be 
rciiujved before the liquid gas IS 
piped l4j ^y^Cutilei^ 

Although drilling iui wil auU g^^ is 
d^^ne Ui 35 StateS^ k&butit itliie leiith^ 
of the industry's workers are em 

pb^yeJ in 10 StaL^S leAaa l^dU^ Ui 
the riykilher or oil^lJ juba fsjllo^^ 
by L ouibiana, Oklahbuia C dllfoniia 
Wyoming, Kansas, New N/Iexiwo, 
4\>loradt_s, Uhio, and llliuou Thuu 
adiiJa of dddillonal Anicriwaii^ are 
Ginpk.yeU by oil conipaniea uver^vaS, 
iiiuslly in the Middle East, Africa, 
Weslein liufupc, SoMlh Aineiica. 
rfiid lii InaOfie^ia and Othei Fai Haat 
cin i^uun tries 
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arid skilL Jirfc n^^ded to fiiuj 
li and gas and U> drill, upeiulc and 
iii^intain w elLs and prucess naiural 
gas 

first step ih petroleun, p*jduciJO|ji 
Small crtivs of specialued workeri 

i 



search for geologic formations that 
are likely to coritain oiL Exploration 
parties study ike surface and subsur- 
face of the earth in cfrder to locate 
placei where oil mign,t be concen- 
trated in underiround rock forma- 
tibns. Thay seek clues toahe possible 
existence of oil by examining types of 
rock forniatiofis on and under the 
earth's surface. Besides delailed 
ground surveys, aerial exploration 
and magnetic surveys also are used 
for a broad pictiire of the area 

Several methods are used to dcies 
mine the nature and location of un- 
derground rock forTTiations A lech 
nique called seismic prospecting is 
widely used to map undefgrtjund 
-rock formations In this technique, a 
large' shock is set off at the earth *s 
surface. This can be caused by explu 
sives ur, rr^c^re fe^ummonly by a 
thumper/' ^Ei^ich is a heavy ^eiglil 
dropped on the ground The tinie ii 
takes for the sound waves lu redv^h 
the rock formations and teluiis Uj die 
surface is carefully measured to Io= 
t^ate the depth tirid pM^iiior! of iituJe! 
gruur^d featufes Subsuriite tvi 
dence also i^wollc«^t€d by boflii^ diuj 
bringing up cure hc&inplcs .it ihe. i tt^h, 
^lay, ttnU sand thai tuiiit th^ luy^i^^ 

Chc «^arlf! SisfUld> Ct-^fkiil^fue;^ v &i c 
used to e?^plore offbtiOrt arcaA \ 

tAplwcatlOti p4it ties a^t ii^U u| M 
fj^trtfleum ^eoiu^i\£ '^H 
U24 08 I ) |»u diiiil>/.&.^ aid in tfcs 

ps!t> \n addition Lh^ 
geologist c^pU^f^^i^^jji pamcrt luay hi 
dude odiv! geology ^pctlaliflia 
untolu^^Uir (DOT 024 U8 U dud, 

oil bearing layer;* ot iijt^k frw/ir^a/ 
ugists (DOT U24 Uhl ) ^iiidy pliy^ 
leal and whariiii;^! pioijaiite:^ ui niiu 
eral and rotk jsamples:, iifud^f^f'hff i 
(DOT 024 0H\ ) , I e ! mi n e i K 4: 
rock la^*_iS iiisjsl llK^ly lu i;pnlai.. uil 
and naturiil g&^, f/h ji, i ii ■* 

(D O T 024 08Ij| t^amiiie and mtei 
pret serial photOMriiphs uf land sui 
fates, and f/^i^olvgi^^ t ^ (O U I 
024 08 1) investigate the i.i^iuiy 01 
the fuimation of the eaith'a wfi.si 
Often a geologist fnubL have knowl 
edge uf sorne or all of these ^pc«.ul 
ties since not all exploratiof) p^itie^ 



incline all these specialists. Explora- 
tion parties also include drafters 
(BLO.T. 010.281) and surveyejrs 
(DOD.T. 018T8iJ, who assist in sur= 
veying and mapping operations. 

Man3f ge<&logists also work in dis= 
iricl o^ces.of oil companies or ex= 
ploraUon firms where they prepare 
and study geological rnaps They also 
study samples from test drillifig to 
rmd any clues to oil. 

A geophysicist {DCJ V 024 08 1) 
usually leads a seismic prospecling 
creW that niay include: prospecting 
compuurs (D.pT 010.288), who 
perform the calculations and prepare 
maps from the information recorded 
by the seismograph, which is an in- 
strument that measures the earth's 
vibraiiuns, and observers (DOT 
Oiu 168), who operate and maintain 
elccironic seismic equipment Other 
workers >*hos€ acllvities arc related 
lu exploration are: scouu (D OT 
010 288). who mvestigate the drill- 
Mi^ e X plo! ailui I , and leasing aetiv 1 
lies tjf ijthci XtjMipariies in Older to 
identify promising areas to explore 
arid IcskbG, ari8 lea^^ bB^er^ (DOT 
191 118) whi> niakw the isecessary 
bu-3itivS3 ang^nients with landown 

i^la wl vvllh OWltCIS uf lilllieiiil lights 

>bi Uic I i^ht lu use the land 
4*.i. ;J lo 1 ifld pltj^-i,-:.^ *!.C!£ the i^i GS 

ence of nil ii* likely but oniy drilling 

V ui> \ ! e_j Uky pic^i^tk^^e ull Oveiall 
plai.iiini^ Mid supe rvisiori ot drilling 
jLj.^iially th ^ ! espi,*!i^itjiiitu :! kA thie 
peiii.ileani .jiigineer t 

Wells ai^ almosi iil^v 3 .^i.*. J ii. 
jafii= ^ Ay Hig biAiidt^t % ( t) U I 
HCiS K84) atid u Cijw of ri^ bullucf 
h^if^^ri {i)0 I Hb^ hHl ) install a 
pijiiabl. diilling rig to ^apporl the 
niawhliie^y arid e luipinet^t that raises 
aiid lijwtfb the drilling XOi/1^ Hoiary 

dulhiig U t!ie itt/inidl Wiiy uf dtiUing a 

vviill A it^vijlvhig bit boies d hole iii 
ibt ^^lu.iiiJ by chipping ai»J cutting 
luwk I he Lit attached to length 
uf levolvliig pip#K" As the bit cuts 
dc.^.pt^i Into inc eaith iiioiw pipe is 
added Dillllng pipe U holluw aiid 
iuns II. , entire %/eptti 01 the well A 
^tJeaiit uf drillhi^ inuu Ita contlnuuiis 
ly purnpcd intu the holUiw pipe and 
wi'Tncs t>ui ihiuugti holes in the drill 
hil I bis luud is a mixture of clay. 



chemicals, and water. Its puyDOse is 
to cool the drill bit, plaster rfWo^Ui 
of the hole to prevent cave^ins, and 
carry crushed rock to 4he surface so 
that drilling is continuous until the 
bit wears out. When a new bit Is 
needed, all of the pipe must bjr pulled 
up out of the hole, a section at a time, 
a new bit placed on the end of the 
pipe, and th^ pipe returned to the 
hole. « 

The tool pusher of drillimg supervh 
sor (D O T 930T30) supervises one 
or more drilling rigs and suppli.es tna^ 
terials and equipment to rig crews. 

A typical rotary drilling c^w con- 
sists of four or five worked?: dri lie r» 
derrick operator, engine operator, 
and one or two helpers. Because 
drilling rigs are operated 24 hours a 
day, 7 days a week, several crews are 
needed for each rig. 

The rotary drtiler (POT. 
9J0 782) supervises the crew and 
operates machinery that controls 
drilling speed and pressure, and rec= 
urds operations. The totury tig engine 
operator (DOT 950 782) is in 
«^harge uf engines that provii^e the 
puwer fur drilling and hoisting. The 
derrick operattjr (DOT 930 782), 
whu is aeCurid in charge ^ vv^orks on a 
.^nidll pleitforin high on th^; rig to hdlp 
run pipe in and out of the well hole, 
and ope rates the punips that circu 
late mud thfuugh the pipe, Htjt^ry 
Jriii H^ipcr^ ( l> O 1 930 844)^ alscj 
kiiuwii a 3 I 0\ jghiie^, k j^ulde the low 
ei end ut the pipe Ut and Iruni' the 
well oi'er\ing and . ui.iiei^i and dis 
t.uiUieCl pipe joijila and drill bits 

iieial labufeiS ihua^n iioi coiiuid 
ered par I of a driilliig crevv^ dyj gener 
al ijllfleld maliitenafu e and woiislruc 
Lh«ii wui k sucfi £is w.lcaiiiiig liinksand 
bulldnig roads 

Whc . ull IS four Ihi J/ ill pipe aiiu 
bit kite pull£d tiuni he well, and 
iTietal pipe known as casing is low 
eied into the hole and ceni£^it*^d in 
place I hc upper ends ot the easing 
are feialened fO' a sy^t^rn uf valves 

called a "Christmas tree ' Piessure 
in the well forces crude uil and gas to 
the surface, through the ChristrnaS 
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tree, and my^as traps and Htorugfc cally t-ontrolled treating unit, which 

tanks= If nawirui prcssury is not great removes water and other impurities 

enough to f^e the oil to the surface, from natiM-al g'd%--Th& ^as-pUint op 

pumps are u^d. erator ( D O T 95 3 3B0 ) tends com^ 

^ ' _ _ . pressors that raise the pressure of the 

Petroleum engineers (0 0T tfansmission in the pipeline. 

OlO.ONI ) generaJIy plan and HUper^ the ga^^^^^^presscn uperakjr (DOT 

vise well operation and maintenance 950.782) assists eiiher uf these two 

To prevent waste, they decide the employees 

r&te of oil flow and anticipme per. Many workers m the larger hdiuicil 

formance of oil reservoirs by anaiy/ gas processing plants cire employed 

jng information such as pressure in niaintenancc acuviiies These m 

readings from the well Enginyers arc tiludt; insirumcm repaireis trlci^iri 

increasingly using computers ft*ri4na ^^lans, ^^alders. and laboi er^ 

lytical wor^. Some engineers special 4n numeruus smaller natuial gas 

ize in areas such as tjvercoiTiing cf plants, wurkers cijrnbiric^ills, usual 

fects csf corrosion on well casing, in uperatur and niamteflance 

the selection and design of pri>duc wi>rker Many sin all plan is are su 

tion equipment, and pmcesses. ur in *^'ghly aulumai^d ihey aic virtually 

the prtvention of po*uiiuii ^v^uic tinaiieuded I hey aic ^ hcwkcd pu- 

companies hire engineer aidcS lu micrvals hy rnajntenanee 

make tests, keep reCuids.poM map. ^<>rkt:». uperalor.. or they arc 

and ocherwi^c ^s.m tngli.ec. s ^tic.k ^oiautuuu^ly b> in^ti um^nl^ 

ihal au t^tin^tii^ally itpoil piublmii^ 

i-L4ftif^ft r.\ ( I > U I i 4 /ni , 1 t*nd rihui duwii the plant it an erner 

ilicir hclpeis u^tia^ ^.m! in^i tui!! g^i*^ y Je^tloph 
mutt)r-s pumps, aiia\ otht , ruiil^i.^ 

equipmefit to force cs^l from wells^ lithci iiilflvlu < ..i^H^.tu., 

Thcli uhlef duty i?i \regiiltii t llit ihal iMlti sci vh.c.^ t.ii si iiti tia^ia 

tluw uf oil aCuuidli»g lo 4 .iv.h^jiilfc pUy\ldc aiU>lhei l i ii jj* ^ U^i 4 l suti t ije uf 

sel^p by the pciiulcuu! cii^iiitc I and lupjvj)?! iieiii Aiiiurig thc?*w enipkjy 

piudu^Uwii Hup«^i ^ i.^iiii i_ichwidll> ^ ^kllU J ^^v;ik.ci?s ?%Ui h a;* 

puiiipci t>pi;!alt3 d g* iiy ut v^c !i . ic^^ ( U C? I '^Ju iHl) ^A^Ut> .iMx 

3^Mi/c>i^,3 ^utk li, iJ^US fi^.t ^'^d poi p . triutia lijUi liie ^paw^ be 

Hows undc;r n^cuijl pr t.^uic . nd ^"^^^ " easmg and the ^ell 

dw^, ..^l pun.,,iu^ """" ^ "^^^^ a.tdu^r, 

oD^n ind ch...' V I 1 , ,^ ^^^^^ 1^ 9M^7R2j. who %rce acid 

l>ptn tinU tU)?*t valves Ui iL^ulal^: ln& 

i, (1 » li i l.iU. .(!.^ (>*JlU_sm Lh«^ vvi.ll la# in 

vJll n.iW Ij.iIIi ^ I, I. .ilk., .A, i.iUJ _ - - - £^ 

. , siir^Hiu G "^u. / plt-rCt tiulc i in 

lake :sai!i| Iw -! » > vric»_ K »4 u .ji . ly / ^/ . , 

f^MUCi I .4 1 /Hii olih. ,J fu. . ^ , - , 

w^i., .,,U ,.J,„...„ .,,1 , (|,(>I y^l 781) 

the lank H f-4^e i)i bv ki^iii*^ ->pct. lal » ■ f . n t \ ^ m 

che.niwal .,1 iri.^l .^.^ipi ^ui lu ^.^^^ Ju^M.iinc Ji^ p c^.n^e of ..ll. 

some fuid. p.uupiLg ^.^u.rii.g ^^li i^uiUf, (t^til 93UH83) 

gau^li.g ^.iJ u^uUn^ ..p .^tU,M. ^h,. fen,, pip. , pul^H^ anJulh^, 

tiulonidli. .uti^.if^,. j^vlu.s fi.MM wcl!^ r.M 

Many j*K!b.a , , .kaiiiug ,.,>ui.Uig , s^h ^giug 

pluycd hi^rriahil 1 1 iii > ^ i j i ^ ? ^ 

aidchniisi?* rcpaii alJ inudll pui.ip^ ih.n diu uig ^iuJ p. ;ducth^ ^euvi 

g^ges piping dij ulLci CHu.piu^oi tic?, /r^ ^ .i,d i.u\ an incicdshig 



pruccssuig v..jrkcrs drc ipjt:r!B)is 
The d^hydrathm ^flarii it^^f^i.j> 
(DX) r 541 782) tends a., uutoiiiati 



pal UwUl illy III the iUilf utMeAlCuoff 

tht coast?, ,)f I uui.niana diiJ fe^ua 
Adjltk.jiiai ijjbshi.jic v%L*ik is being 
J*-»ue uft t\\ J wsi^i cijast of tiic iJiuted 



States. Some drilling is expected to 
take place soon off the east -coast. 
Some wellH have been drilled over 
100 miles from shore and in water 
more than 1 ,0OD feel deep. These 
offshore operatiorts require the same 
type of drilling crews as are em- 
piciyed on land operations. In addi= 
tion, offshofe operations require ra= 
dio cjpei^tors, rt^ks, ship*& otTicers 
and saiJofir^nd pilots for work orf 
drilling platforms, crewhoats. barges, 
and hellcupters 

(Detailed diseussions of profes- 
stonaK technical^ mechanical, and 
other uecupations found not only in 
the petroleum and natural/gas pro- 
duwiion industry, but in omer indus 
tries as well, are given elsewhere in 
I he Hundbi/iJk in the scetiuns eover^ 
iiig iiidividual ogcupaliuns ) 

Training, Other 
Qydlin^aflaris^and Advaii^^^fiienc 

Musi wt./iKiii5 in riOiipi t.*tt33l*jiiai 

j.^D^ wiih an exploration crew 'begin 
a2s helpers and advance into one of 
ihc speciahzed jobs Tfieir iralnmg 
may vary froRi seveiaj m*jnlhs to 
seveial years ti^w wurkeis usually 
die hir^d in ific 11 ^^Id by ihc crew 
!^hiwi iji Ly U^ual ^oinpdny fepic^cn 
laiives College students rriajoring in 

phyaiwal ui tartli ai^lcHtea cji In engl 
iifpiliig inay ^orfc part lline or ^vim- 
wUh explOiatlOii ^.icwa aiiti get 
tull tiiiiG j jLj^ i^flei yifc^dualUja 

i^gin da laughnccks The niajui 
i^ualifu a iL ,ris needed ai ^ niet Jian ical 
dblllly and iidcvjaali, physltal 
stiGiigii, .11 id ^i*a ill Ilia Fre t .Uh cxtpe 
ii&i!%^e \?, desirable t?ui iiipi jifct^casaiy 
Ass ih.;y a ui It: eApcrKHt^e ihey 
iiifei^ fld\ ^nt.e li) .liorc skilled jobs 
hiji =?idtnple a ^cirkti hned as a 

luu^hiiet.k iiii,y Advaflte tu dt ii Iv k 
L^pcrdliJi ai^d df i£ I seveifei y^aih be 
t.onic a Urdlcl A dtlllei i^ail advd^ice 

It) ihe j^jti of tijol pushei in charge uf 
one KJi niore drilliiig rigs 

Coiiipaiilca gcncrtilly hliu ^^^4*pU 
jiu live near vvclls fur ^^\\ upii iillun 
and inaintenc*ni;e Jobs They prefer 
applii^aius who httv^t liicwhaniwal abil 
ily drid a knuwledge uf ullfleld pro 
messes .Because this lype uf wufk Is 
less strenuuus than d i ilhng and offers 
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the id vantage of a flxad loc%re, rnem- 
bers of drilling crews or exploration 
.parties Who prefer not to irivg[ often 
transfer to well operation main- 
tenanci jobi, Ntw workei^ may start 
as roustabauu and advance to jobs as 
switchers, gaugers, or pumpers. 
Traintn| usually is acquired on the 
job^ It least 2 yean of experiance are 
needeid Iq bepoima an aU-round 
pumper: J ^ 

For scientfits,, such as geologists 
and geophjl^siciits, college training 
with at leasts^ bachelor's degree is 
required. The preferred educational 
' qualification for a petroleum engi- 
neer is a degree in engtneeriiig with 
specialization in courses on the pe^ 
trolauin incfustry. However, colleje 
gradtoater having degrees in chemi- 
cal, niitiifig, civil or mechanicaL^ngi^ 
necring, or tn geology, geophysics, or 
other related sciences often are hired 
for petroleuni engineering jobs, Pe 
troleum engineering aides include 
people with 2 year technical degrees 
as well as former roustabouts or 
pmnpers who have been pruniated 
Scientists and engineers usually 
start at junior levels, after several 
years of expericiice ihcy can ^dv^nce 
to iTianageriHl or administrative juh^ 
Scieritists and engineers whu h^ve 
research ability, particularly those 

with adv^ficcd degree^ iiiay litiiiafti 

to research or consulting work 



d Information on training, qualificf- 
tions, and advancement in natural 
gas proces^g plants is similar to that 
for petroleum refining, A stSlement 

^ on petroleum refining can be found 
elsewhere in the HandbtTok, 

tmploymont Outldok 

EmgJoyment m petroleum and 
natural gas production is expected to 
increase faster than the average for 
all industries through the mid- 1 980*s 
Besidei the job openings created by 
employment growth, many openings 
will occur as wofkers retire, die, or 
leave the industry for other reasons. 

Greatly increased prices for crude 
oil and natural gas and a national 
policy to rnovc toward energy self- 
sufficiency arc expected to provide 
the incentives for the industry to 
expand rapidly. Growth will be con- 
Q^ntrated in exploration and drilling, 
and many more workers will be need = 
ed m rnast occupations associated 
with these activities Opportunities 
shotjld be particularly good in off- 
shore drilling 



Coiidltlc«ns 

a i \ni a/. J gas extraction averaged 



Very rapid yruwlh hi 4^11 ^ntj ya^ ©AUciciluri inUusify 
will risult from expariiiGn u\ exMlorbtion and drllllna 
activities ^ 
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$5.70 an hour. In comparison, the 
average for all nonsupervisory work- 
ers in private industry, except farm- 
ing* was $4.83 an hour- Earnings usu- 
ally are higher in offihore operations 
than in land operations. 

Most oilfield jobs invDive rugged 
outdoor work in all kinds of weather. 
They oftei| art in remote areas in 
settings as varied as a vvestem desert, 
the Arctic Circle, or the Gulf of 
Mexico. Physical strength and stam- 
ina are important because the work 
involves standing most of the time, 
lifting moderately heavy objects/ and 
climbing and stooping to work with 
power tools and handtools that often 
are oily and dirty. 

Drilling employees may expect to 
move from place to place since their 
work in 'a particular field may be 
completed in a few rnonths. Explora- 
tion field personnel may be required 
to move even more frequently. They 
may be away from home for weeks or 
months at a time. Well operation and 
Vnaintenance workers arid natural gas 
processing workers usually remain in 
the same location for long periods. 
On land, drilling crews usually 
wurk 7 days, 8 hourB a day, and then 
have a few days off In offshore op^ 
cratitjna, they may work 7 days, 12 
hours a day, and then have 7 days off 
If the w^U is far from the ^u^t, they 
live on thr drilling rig or on ships 
anctiored nearby Mosi workers in 
well operations and m^iinienance and 
nacural g^^ provessicig work 8 h^ur^ a 
day, 5 days a week 

Infi^rrtifltlcn 

i ^f.^ii^i iiiiui niatUjii ^L^.t.i j .1 .. 
Ustf pt^iroUum industry naay ta avuiU 
able from the personiiel offices of 
individual oil companies For infur= 
mation on scientific and technical 
jobs. Write 10: 

gisu, HO Bos 97v lulsa Okia 74|0l 

621^1 N Central Ejipre&sway, Uallos, Tex. 
75206 

Aniencan Cjeok^gical IrisUiyU 3iU5 L.eesburg 
Pike, Falli Church. Va 22041 
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OCCUPATIONS IN THE 
PETROLEUM REFINING INDUSTRY 



The pelroleum refining industry 
forms the Jink between crude oil pro= 
duction and the distribulion and con 
sumption of petroleum products 
Products refined from crude oil sup- 
ply the fuels and lubricants, uned for 
all modes of traniporiation, for heat 
in homes, factories/ aiid other struc 
lures» and for fuel for the generation 
of over one-third of our electric puw 
er. In addition, basic petroleum com 
pounds are used to manufacture hun 
dreds of everyday products such an 
synthetic rubber, fertilizers, and plas 
tics. 

In 1976 abtjui 160 ,()()() wt^jkeis 
who had a \*ti6e range of educational 
backgrounds and skills, were em 
plo)^d in the pctrulcuin Kctuiin^ ni 
dustry This industry covers uccupa 
tions and activities involved i^n 
rstiniiig uij Octupatioiis* ni pelrule 
um and iiaturai gas pi tjUut i hui aluJ 
processing are discussed in a supa^ 
rate t:haptci clscwheit^ in iti^. tlunJ 
biMjk 

Industry 

- i piani made up of tanks iino . 

Ci>nne*^ted tiy a nia/e id plpt.^ aK,^ 
valv^^, hrom the ilrn^ criide on cn = 
tcit? die It* Iti,. .^hlpiiitiii iif " 



finished products, the production 
flow is almost continuous Operators 
use instruments including computers 
to rneasure and regulate the flow, 
volume, temperature, and prcssLire 
of liquids and gases going ihruugh 
the equipment Manuahhandlmg of 
materials has been virtually eliminat 

hcuting crude uil as it fluws throuih a 
series of pipes in a furnace The 
vapors From the heated oil pass into a 
lower where ihe variuus "fractions 
ur p^its-, uf the oil are condensed. 
I hc tieavicsl paith ( fui exaniplc^ 
f>eav) fuel uds and asphalt ) arc 
^rawn off iilung ihe t^otiom of the 
iL>wti teniperuturE^ are high- 

€#sl. Il^hlei parts (jel fuel and diese! 
fuel J arc diawn t^ff along the middle 
t;f inc kiwci, and die lighte*si ( gaSU 
llii^ tiiid gaacj) die lakea ufF at the 

top wheic teniperatures are lowest 

^UikH ihir* pi4j*^ess dues iiul piudutc a 
NiiFflt-iciii quantity ut Si)rne pruduct^, 
aSs gastillnc fUUhcf proCe^&ijig 



\iy ii. Mt 4.4jnipllt.^lciJ liiiJlhijds wuiii 
Lili.i;^ oi iiuiddles piudiiWls ublaiiied 
iJii OU^h i 1 atlloiiai lug U.J liii^ieijac the 

)^icld c_5i sorne producLS Treaiing 

Liiiii.^ alt li^Cd liJ ICIliiJVt; Nn^alt;! 

fur Ci..mp, iundiT, and other impurities 



industry are eni^)lo/e<j in im\ l,lait*s 
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eration in 1976. They ranged in size 
from plants with fewer than ten em= 
ployed to those with several thou= 
sand. Although many States have re- 
fineries, about 85 percent of the 
workers were'employed in U) States: 
^Texas, California. Pennsylvania, Illi- 
nois, Louisiana, Oklahoma, Ohio, 
New York, New Jersey, and 'Indiana, 
Refineries usu'ally are located near V 
oilfields, industrial centers, or deep- 
water ports where tankers can dock = 

OaGupations in the Industry 

About I out of every 2 workers in 
a refinery is involA^ed in the operation 
(a*j opposed to maintenance) of the 
plant. A key worker in converting 
crude oil into usable products is the 
refinery operator (DOT. 542.280), 
or ehiet operator, who is responsible 
for one or more processing units. The 
refinery operator, with help from 
assistant operatprs, makes adjust- 
menib foi changes in temp*irature, 
prcssuie, and oil flow In modern re 
fineries, operators monitor instru- 
ments on panels that show the entire 
upcratjon of all processing units in 
the refinefy I hey also patrol units to 
ijheck their operating condiiion 

Olhiir pldriiwurkcrs may irKhjdi; 
i i ill fjL, ni p ope ratufs {0 C) T 
549. /82i, aUo kitowri a.^ pumpers, 
and their Helpers (D O T 549 884), 
whu niaiijLaiift aiid upc*aLe pumpg 
thai control all production through 
ijiit ihc icflnwi)'. anU tr^attr s ( l> O I' 
5 4S 7Hi) whu *..peralQ equiprtieiil lu 
iwiiiuve inipuiiil^a fruru gasoline, ulf 
and uihdi piodut;ts In auiurnaied 
plariis t.unipulers ffiay du the work 
of puuipci^ diid Ueeiteib i)p^»aiors 
iMuniUa the t;ani|/utc rb to spot poten- 
tial piublci.i ^ieiis. and may make 
louiinc gtietks of the lerini^fy tu 
ijiakc 3Uie thai ^aivib aie uperaiing 
prope«ly 

Many i^iiiit!J^5t^iu,ji,,j Lii^feiiuiii 
btis of ai virile n^ii4^£ wuiKeis lu id 
pall i^budd, repU..-c and clean 
equipment In other plants, some 
mainlenanec work is cuntractcd to 
Luuipiinies outside ih^ pclruleuiii in 
dubtry Muny nmiiiteriance workers 
arc needed bttause high htai, pres 
sufi^. and ci^rrosion Muickly wear out 
the yomplex refining equipnicnl 
()e4^ upa tions irfVolved m mainte 
nance include skilled boiler makers, 
electricians, carpenteis, instrument 
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. i . . . J t| I, u . . 

S h C ^ . i I i . I , ^ , , I ^ . 1,1 A i , 1 K 1 >. 

i h«. i 4 a l.ii f . . V f ti. t j>> ^ t > i 1 > . J j ^, i t 1 1 

In tiiy^iC tiiitieh ^t u ^Kl^^c^j k 
i^i \, ii\ a ^ • j 1 1 1 ( ij I y k i 1 1 ill will ■ i u { i 

^ i ii 1 M .1 1 . 1 i i , 1 I ! » ^ . = I J. i i • I , * 
ha c »4i h t iiiiililiicJ j 'b:. ii t ini 

iliall^ lii.iks ..i.me vv^^il .1 

ililve luhvwi, liu^ kN StniiL iwu.l . ii i 

lililiJs^ J 111 lJU. , k il^ i ti ti< k U >^iUi y ' 
1 it V C^ll 4^11 y tcuOld) 1 !i . Uuii -ll) 

I I I U f y .-^ ^i^- i S I i t i . j ! J 1 , t I I . 

, . . iK^fL; ii , 1 C f In lu^^ t M l . . i 

^ i 11 i i . 1 < i 1 I 4= i . L i 1 ^ . , i t t < ^ . 1 I I . 

ihysc 4i « .^u ^ , ^ Lit . il . ! ji 

iht; .^4Jallt) i t p. (.^>ly4»iii ^..1 . il. I. h 
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design chemical processing t;quip = 
mcni and plant layout, and othtrs 
supervise refining procussuH- Envi = 
ronmental engineerji and technicians 
supervise and improve treatment and 
disposal of re flrrery waste waters and 
gases= Drafters prepaie plans and 
drawings needed in refinery con- 
struction and mainienanec 

Refining eompanies empluy many 
administrali ve, clerical, and oih^r 
while eullar pefsunnel Adniinistra 
livt workeTh iriclude nianagers, 
counlants, purchasing Agents, law 
yers, computer programmers, 
eoriiputei analyj^ts, and persunncl 
and irainiiig specialists. 1 ypist^i. sec 
reiafics, book keepers keypunch up 
erators, and business machine opera 

tors a^ssisl ddiiUilistiall vc wuiktis 
( Dc tailed dl^4^aiiluiis ot pi ufc&siUiial 
tcij hidt; a! / inct hiiii al and i^lliC! 
uceupat iori^i ti.juMd not oiiiy in pctio 
leuiri ietinln^ but al^o in i^thei iiidii^ 

trieh aic piebciitcd dsewherc in ihc 

Trainlny, uthei 4juciiiriwsti4i<\ii, 
any Adv^nc#mant 

i 1 ,^ ... j.iv hu . -1 ,1, 

ii^ik |i j \ K I'Mb ^4 ii^M . 1 a .iiatt: ^ 
^jiil.id*. Ua.liig ui.i liUCl V i^Willi 

utini^s pidk.i jubs liie Aptfii^ncctl 

hi a l^l^cji f^4i»4 1^ ilicy Ii iky Wik .iiiil^ 



bfiuvw liule t.ijaKge Ihiougi- t/i;r miu 1 JBO's due to 
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maintenance work. They may be 
transferred either to the operating 
department' or the maintenance de^ 
partment when a vacancy occurs. 

Workers newly assigned to an op- 
erating department learn to operate 
equipment under the guidance of ex- 
perienced operators. Formal training 
courses frequently are given in plant 
operation. 

A supervisor trains inexperienced 
workers in maintenance skills. Some 
refineries give classroom insiruciiun 
raiatecf to particular work. After 3 or 
4 years, a person may advance fruH^ 
helper to skilled cr^ft worker in one 
of the mainie nance crafts Some 
large rerineries train workers m sev- 
eral crafts. For yxaniple, a quiilifieiJ 
instrument repairer may be given 
electriciun or machinist triiining 

For scientists and engineerh, a 
bachelor's degree in yri appropriate 
field usually is the rijiiiUnuni eduwd 
liunal requifemciU Advanced de 
grees are preferred for research 
wurk 

For inu-^l labOiaUM) j£iJ5iai^i»4 
2 yeai technical si^houl iiaMH.ig l> 
icqutied L cibufaujiy si-^ALaai iis bts^in 
in ruulinu jobs kind advaiit^c U. pnhi 
tions of gfealc! rGspunaitjilUj a,, thc^ 
acquire experience and learn u> vvork 
wiLhouL close ?*upcrv!siijn iiicr^^^^ii 
enced drafters begin as Ciipyists oi 

IraCeia and wan ad\ijii,t: lit m^^i^ 

skilled Jrafthig jtath 

A Jriiiru&l lililVe UKi ..iii . ■ n . ^. . .\i 
tJtiC tilled by ptople vvhi> ha c .oUt^ge 
degrce?k in ?%c;ic!iwc aitd cnghit.4;i in^ 
(swcounlin^ lui^inc.^ Ju.hUIuI it^la 
lions, of lather speciciU/td titid;. 

ptj.sIlK ins as C Ic I k ?i ^ l>i.>ijk Kt. qpt-i ^ *t,* 

rclaiich^ and lyplsta luorti iwlii* i u.. 



employ persons who have had com- 
mercial courses in high school or 
business school. For occupations as= 
sociated with conTputers, educational 
requirements range from a high 
school level for keypunch operators 
to a college degree in the physical 
science field for analysts. 



Employment ^utlook 

hnipluynicnl in pciioleuni rcfinin_g 
is expected to show little change 
through the mid 19H0*s Rermery 
output is expected to increase to 
meet the Nation's growing demand 
for petroleum products, but automat- 
ed, tjunipulei ized pltinL^. increased 
lerinirig capagily^ and improved re- 
rining techniques should make it pus 
sible for the industry to increase pro = 
d u c 1 1 o n without increasing 
cinploymeni signdK an ily Neverthc 
less, thousands of ji>b tjpenings will 
lesuU fruni the need lu feplace work- 
ers who retire die. oi transfer to oth 
4.1 ^ j^t.tipatii.)iis 

iVli^hl jobs Will t*.. twi wpti^4*>iS, 

,M iiiiEciianCe woi kc, «Jinini^ira 
it}t?i, tint! techniciana A^liiiy iiialnte 

pipcliiteiN uiid iusifumcnt itpaiierh, 
v^ill tfC iKtded lu Lake Care ut' 

i ^a.. t n^ aiii.»Uitl ut autoilialed 
I., (.f it i pi i t c i > L unij ^..ijnipli.x CH.iiillol in 

>, i 1 t i ! 1 1 I i k 



in petroleuni refining averaged $7.72 
an hour» compared with an average 
of $4.83 an hour for production 
workers in manufacturing iridustries 
as a whole. 

Because petroleum /is refined 
around the clock, oper4tors may be 
assigned to any one of the three 
shifts, or they may be rotated on 
various shifts. Some operators work 
weekends and get days off during the 
week Employees usually receK^e ad- 
ditional pay for shift work. Most 
maintenance workers are on duty 
during the day. 

Most refinery jobs require only 
nioderate physical effort. A few 

wurkers, however, have to open and 
close heavy valves and climb stairs 
and ladders to considerable heights. 
Others .may work in hot places or 
may be exposed to unpleasant odors. 

Many refinery workers are union 
in embers and belong to the Oil, 
( 'hemicai and Atomic Workers Inter- 
national Union. Some rfflnery work- 
ers are inenibers uf AFL CIO craft 
unioiis, ur of vai iuiis independent 
unions 



LlOi dith n^ 



/ <i pi i.j. 1 iii i ii J. . ^^^^iKt;l: 



Infi. rn^stlon 

1 i-^i^ liiC^Ji i iiaLU^n Uii ji>it> «.,jp^K>iti| 
..uies iii ihc peliukuni reiining in 
iliijiLi ) nu*y ubiained tioni the per 
sunnci utficds of individual oil 
wtjfnpaiiicri (ieneral information on 
jut^s ill ihc iiidu^iry i,s available fruni, 

^uii Mil I 7 25 UcSuN?* Si NW Wash 
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